REPORT OF = 0T
\ AIR POLLUTION SOURCE TESTING FILE IN
\\ {) “OF AN ETHYLENE OXIDE EMISSION-CONTROL SYSTEM
D 2y OPERATED BY STERIS ISOMEDIX SERVICES ORANGE
. \ \ IN WAUKEGAN, ILLINOIS

vo- / ON MAY 16, 2008
LA ]A v Re,
. Sy /s Ep
. Virg
\ Submitted to: s:mgz? ~ gg
475321;05‘}3;;‘% Age,
Itlinois Environmental Protection Agency Ungyg "y
Division of Air Pollution Control
Compliance Section (#40) .
P.O. Box 19276 .
Springfield, lllinois 62794-9276

ved

Submitted by:
STERIS Isomedix Services
1160 South Northpoint Boulevard
Waukegan, lllinois 60085

Permit Application #: 07100007

Facility 1.D. #(09‘7:1 90AFS IEPA-DVISION OF RECORDS NANAGEMENT
RELEASABLE
DEC 13 202
REVIEWER JRM

Prepared by:
ECSi

14391 Penasquitos Drive, Suite C-387
San Diego, California 92129

Prepared on:

June 30, 2008

FCSi



CONTACT SUMMARY

CLIENT

Mr. Hayden Schoen

Environmental Compliance Manager
STERIS ISOMEDIX SERVICES
1880 Industrial Drive

Libertyville, Hlinois 60048

Phone: (847)367-5039
FAX:  (847)367-5644
email: Hayden Schoen@steris.com

TEST DATE

May 16, 2008

REGULATORY AGENCY

Mr. Manish Patel

Division of Air Pollution Control
Compliance Section (#40)

lIlinois Environmental Protection Agency
P.O. Box 19276

Springfield, lllinois 62794-9276

Phone: (217)782-2113
FAX: (217)782-6348
email: manish.patel@illinois.qov

TESTING CONTRACTOR

Daniel P, Kremer

Project Manager

ECSI

14391 Penasquitos Drive, Suite C-387
San Diego, California 92129

Phone: (949)400-9145
FAX: (760)787-0311
email: dankremer@ecsi1.com

FACILITY

Mr. Rich Wojtowicz

Director of Plant Operations
STERIS ISOMEDIX SERVICES
1160 South Northpoint Boulevard
Waukegan, lllinois 60085

Phone: (847)785-1060
FAX: (847)785-1069
email: Richard Wojtowicz@steris.com

FCS



TABLE OF CONTENTS

CONTACT SUMMARY

TABLE OF CONTENTS

LIST OF TABLES

LIST OF APPENDICES

1.0 INTRODUCTION
2.0 EQUIPMENT
3.0 TESTING
4.0 RULE/COMPLIANCE REQUIREMENTS
5.0 TEST METHOD REFERENCE
5.1 Summary/introduction
5.2 Volumetric Flow Measurement
5.3 EtQO Mass-Emissions Measurement
5.4 Sample Transport
55  GC Injection
5.6 GC Conditions
5.7 Calibration Standards
5.8 Sampling Duration
59 Mass-Emissions Calculations
6.0 TEST SCENARIO
7.0 QA/QC
7.1 Field Testing Quality Assurance
7.2 Calibration Procedures
8.0 TEST RESULTS
TABLES
APPENDICES

PAGE NO.

iv

n

~N~~NOOOOWUN G (&)

©w

10

10
10

11
12

15

FCS



LIST OF TABLES

TABLE DESCRIPTION PAGE NO.
1 Ethylene Oxide Control Efficiency 13
2 Ethylene Oxide Mass Emissions 14

i

LCS



LIST OF APPENDICES

APPENDIX DESCRIPTION PAGE NO.
A Calibration Data A-1
B Run #1 Chromatograms B-1
C Run #2 Chromatograms C-1
D Run #3 Chromatograms D-1
E Field Data and Calculation Worksheets E-1
F Gas Certifications F-1
G Catalytic Oxidizer Temperature Data G-1

FCS



1.0 INTRODUCTION

On Friday, May 16, 2008, ECSi performed air pollution source testing of an ethylene oxide (EtO) emission-
control system operated by STERIS Isomedix Services in Waukegan, lilinois. The control device tested
included one catalytic oxidizer, which is used to control emissions from two aeration rooms.
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2.0 EQUIPMENT

The gas-sterilization system is comprised of ten batch-cycle sterilization chambers, each discharged
through a vacuum pump to a multi-stage scrubber system. Sterilized product is transferred into two
aeration rooms, both discharged to a catalytic oxidizer emission control device. The gas-sterilization and
emission-control equipment that was tested consists of the following:

. Two aeration rooms, each comprised of a heated aeration chamber and a chamber exhaust
system.

Emissions from the aeration process are controlled by:

. One catalytic oxidizer emission control device, equipped with a prefilter, a 5 mmBtu/hr natural gas-
fired burner, a reactive catalyst bed, and an exhaust blower.

LCS



3.0 TESTING

EtO source testing was performed in accordance with the procedures outlined in USEPA CFR40, Part
63.365. EtO emissions monitoring was conducted simultaneously at the inlet and outlet of the catalytic
oxidizer during aeration. A total of three aeration-phase test runs were performed for the catalytic oxidizer.

During aeration-phase testing, EtO emissions at the inlet and the outlet of the catalytic oxidizer were

determined using direct source sample injection into the gas chromatograph (GC). All aeration testing was
performed with freshly sterilized product in the aeration rooms.
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4.0 RULE/COMPLIANCE REQUIREMENTS

The catalytic oxidizer was tested to determine compliance with both USEPA requirements and with the
conditions established in the Air Quality Permit granted to STERIS Isomedix Services by the lllinois EPA
(IEPA). Testing was performed to demonstrate compliance with the following requirement::

. Ethylene oxide emissions to the atmosphere from each aeration room vent shall be reduced to a
maximum concentration of 1 ppmv or by at least 99 percent, whichever is less stringent, from
each aeration room vent.
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5.0 TEST METHOD REFERENCE

5.1 INTRODUCTION

EtO source testing was conducted in accordance with the procedures outlined in USEPA CFR40, Part
63.365. EtO emissions monitoring was conducted simultaneously at the inlet and outlet of the catalytic

oxidizer during the aeration. A total of three aeration-phase test runs were performed for the catalytic
oxidizer.

During aeration-phase testing, EtO emissions at the inlet and the outlet of the catalytic oxidizer were
determined using direct source sample injection into the gas chromatograph (GC). All aeration testing was
performed with freshly sterilized product in the aeration rooms.

Operation and documentation of process conditions were performed by personnel from STERIS Isomedix
Services using existing monitoring instruments installed by the manufacturer of the equipment to be tested.
In accordance with IEPA requirements, and the procedures established in USEPA CFR40, Part 63,

Subpart O, the following parameter was recorded: catalyst bed operating temperature for the catalytic
oxidizer.

5.2 VOLUMETRIC FLOW MEASUREMENT

Exhaust gas flow at the outlet of the scrubber was determined by EPA Method 2C using a standard pitot
tube and an inclined-oil manometer. Sampling ports were installed in accordance with EPA Method 1, and
are located far enough from any flow disturbances to permit accurate flow measurement.

Temperature measurements were obtained from a type K thermocouple and thermometer attached to the

sampling probe. Exhaust gas composition was assumed to be air and small amounts of water vapor.
Water vapor was negligible, at about 3 percent.

5.3 CONTROL EFFICIENCY AND MASS EMISSIONS MEASUREMENT
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During aeration phase testing, EtO emissions at the inlet and outlet of the catalytic oxidizer were
determined using direct source sample injection into the GC. The mass of EtO discharged to the inlet and
from the outlet was determined using the equation shown below in Section 5.9. Mass-mass control-
efficiency of EtO during aeration was calculated by comparing the mass of EtO vented to the catalytic
oxidizer inlet to the mass of EtO vented from the catalytic oxidizer outlet.

During aeration, vented gas was analyzed by an SRI, Model 8610, portable gas chromatograph (GC),
equipped with the following: dual, heated sample loops and injectors; dual columns; and dual detectors. A
flame ionization detector (FID) was used to quantify inlet EtO emissions, and a photoionization detector
(PID) was used to quantify low-level EtO emissions at the emission-control device outlet.

5.4 SAMPLE TRANSPORT

Source gas was pumped to the GC at approximately 1000 cubic centimeters per minute (cc/min) from the
sampling ports through two lengths of Teflon® sample line, each with a nominal volume of approximately 75
cubic centimeters (cc) and an outer diameter of 0.25 inch. At the inlet, the sampling port was located in the
common discharge duct, immediately upstream of the catalytic oxidizer. At the outlet of the catalytic
oxidizer, sampling ports were located in the exhaust stack.

55 GC INJECTION
Source-gas samples were then injected into the GC which was equipped with two heated sampling loops,

each containing a volume of approximately 2cc and maintained at 100 degrees Celsius (C). Injections

occurred at approximately five-minute intervals during aeration testing. Helium was the carrier gas for both
the FID and PID.

5.6 GC CONDITIONS

The packed columns for the GC were both operated at 80 degrees C. The columns were stainless steel, 6
feet long, 0.125 inch outer diameter, packed with 1 percent SP-1000 on 60/80 mesh Carbopack B.
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During the analysis, the FID was operated at 250 degrees C. The support gases for the FID were
hydrogen (99.995% pure} and air (99.9999% pure). Any unused sample gas was vented from the GC
system back to the inlet of the control device being tested.
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5.7 CALIBRATION STANDARDS

The FID was calibrated for low to mid-range part-per-million-by-volume (ppmv) level analyses using gas
proportions similar to the following:

1) 100 ppmv EtO, balance nitrogen
2) 50 ppmv EtO, balance nitrogen (audit gas)
3) 10 ppmv EtO, balance nitrogen
4) 1 ppmv EtO, balance nitrogen
The PID was calibrated for low-range ppmv level analyses using gas proportions similar to the following:
1) 100 ppmv EtO, balance nitrogen
2) 50 ppmv EtO, balance nitrogen (audit gas)
3) 10 ppmv EtQ, balance nitrogen

4) 1 ppmv EtO, balance nitrogen

Each of these calibration standards was in a separate, certified manufacturer's cylinder. Copies of the
calibration gas laboratory certificates are attached as Appendix F.

5.8 SAMPLING DURATION

Aeration phase EtO measurements were taken for a 60-minute time period for each test run. Since
aeration is a 24-hour process at this facility, aeration testing consisted of a total of three 1-hour test runs,
performed after freshly sterilized product had been transferred into the aeration process.

5.9 CONTROL-EFFICIENCY/MASS-EMISSIONS CALCULATIONS

Mass emissions of EtO during aeration were calculated using the following equation:

MassRate = (VolFlow) (MoWt)(ppmv EtO/10%)/(MolVol)

Where:

FCS



MassRate
VolFlow
Molwt
ppmy EtO
10°
MolVol

Mass-mass

= EtO mass flow rate, pounds per minute

= Corrected volumetric flow rate, standard cubic feet per minute at 68 degrees F
= 44.05 pounds EtO per pound mole

= EtO concentration, parts per million by volume

= Conversion factor, ppmv per "cubic foot per cubic foot"

= 385.32 cubic feet per pound mole at one atmosphere and 68 degrees F

control efficiency of EtO was calculated for aeration. Results of the control-efficiency and

mass emissions testing are presented in Section 8.0 and in Tables 1 and 2.
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6.0 TEST SCENARIO

All aeration testing was performed with freshly sterilized product in the aeration rooms. A total of three
aeration phase test runs were performed. The testing schedule was as follows:

1)} Testing equipment was set up and calibrated.

2) Aeration Phase Test Run #1 was performed. Sampling was conducted at the inlet and the outlet of
the catalytic oxidizer. |

3) Aeration Phase Test Run #2 was performed. Sampling was conducted at the inlet and the outlet of
the catalytic oxidizer.

4) Aeration Phase Test Run #3 was performed. Sampling was conducted at the inlet and the outlet of
the catalytic oxidizer.

5) Post calibration check was performed, testing equipment was packed.

10
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7.0 QA/QC

71 FIELD TESTING QUALITY ASSURANCE

At the beginning of the test, the sampling system was leak checked at a vacuum of 15 inches of mercury.
The sampling system was considered leak free when the flow indicated by the rotameters fell to zero.

At the beginning of the test, a system blank was analyzed to ensure that the sampling system was free of
EtO. Ambient air was introduced at the end of the heated sampling line and drawn through the sampling
system line to the GC for analysis. The resulting chromatogram also provided a background level for non-
EtO components (i.e. ambient air, carbon dioxide, water vapor) which are present in the source gas stream
due to the ambient dilution air which is drawn into the emission-control device, and due to the destruction of
EtO by the emission-control device which produces carbon dioxide and water vapor. This chromatogram,
designated AMB, is included with the calibration data in Appendix A.

7.2 CALIBRATION PROCEDURES

The GC system was calibrated at the beginning and conclusion of each day's testing. Using the
Peaksimple Il analytical software, a point-to-point calibration curve was constructed for each detector. A
gas cylinder of similar composition as the calibration gases, but certified by a separate supplier, was used
to verify calibration gas composition and GC performance.

All calibration gases and support gases used were of the highest purity and quality available. A copy of the
laboratory certification for each calibration gas is attached as Appendix F.

11
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8.0 TEST RESULTS

The Anguil Catalytic Oxidizer demonstrated an EtO control efficiency of 99.81 percent for the contro! of
aeration emissions. lllinois EPA requirements specify that ethylene oxide emissions to the atmosphere
from each aeration room vent shall be reduced to a maximum concentration of 1 ppmv or by at least 99
percent, whichever is less stringent, from each aeration room vent. The emission-control device met this
requirement.

The test results are summarized in Tables 1 and 2. Chromatograms and chromatographic supporting data

are attached as Appendices A through D. Copies of field data and calculation worksheets are attached as
Appendix E.

12
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TABLE 1
ETHYLENE OXIDE CONTROL EFFICIENCY - AERATION
OF AN ETHYLENE OXIDE EMISSION CONTROL DEVICE (CATALYTIC OXIDIZER)
OPERATED BY STERIS ISOMEDIX SERVICES
IN WAUKEGAN, ILLINOIS
ON MAY 16, 2008

RUN INJECTION INLET ETO OUTLET ETO ETO CONTROL
NUMBER TIME CONC. (PPM)(1) CONC. (PPM)(2) EFFICIENCY

1(3) 1121 56.8 0.20 99.6479
1 1126 52.5 0.08 99.8476
1 1131 52.8 0.13 99.7538
1 1136 53.2 017 99,6805
1 1141 50.4 0.17 99.6627
1 1146 52.6 0.05 99.9049
1 1151 56.1 0.12 99.7861
1 1156 53.3 0.01 99.9812
1 1201 59.1 0.10 99.8308
t 1206 57.3 0.14 99.7557
1 1211 54.2 0.04 99.9262
1 1216 55.3 0.10 99.8192
2(4) 1221 55.4 0.06 99.8917
2 1226 54.8 0.12 99.7810
2 1231 53.3 0.13 99.7561
2 1236 50.6 0.05 99.9012
2 1241 51.7 0.06 99.8839
2 1246 50.0 0.09 99.8200
2 1251 49.9 0.07 99.8597
2 1256 53.0 0.11 99.7925
2 1301 48.8 0.09 99.8156
2 1306 454 0.16 99.6476
2 1311 487 0.07 99.8563
2 1316 50.0 0.07 99.8600
3(5) 1321 53.2 0.11 99.7932
3 1326 50.2 0.10 99.8008
3 1331 47.7 0.01 99.9790
3 1336 48.0 0.08 99.8333
3 1341 49.2 0.15 99 6951
3 1346 48.9 0.25 99.4888
3 1351 482 0.09 99.8133
3 1356 478 0.08 99.8326
3 1401 47.2 0.11 99.7669
3 1406 44.0 0.08 99.8182
3 1411 47.3 0.01 99.9789
3 1416 466 0.12 99.7425

TIME-WEIGHTED AVERAGE: 51.21 0.0994 99.8057

IEPA REQUIRED CONTROL EFFICIENCY: 99%,

Notes:

(1) - PPM = parts per million by volume

(2) - 0.01 ppm is the quantification limit for the detector used at the outlet.
(3) - Aeration Phase Test Run #1 started at 11:18, ended at 12:18,

(4} - Aeration Phase Test Run #2 started at 12:18, ended at 1318

(5) - Aeration Phase Test Run #3 started at 13:18, ended at 14:18.
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TABLE 2
ETHYLENE OXIDE MASS EMISSIONS
FROM AN ETHYLENE OXIDE EMISSION CONTROL DEVICE (CATALYTIC OXIDIZER)
OPERATED BY STERIS ISOMEDIX SERVICES
IN WAUKEGAN, ILLINOIS
ON MAY 16, 2008

EMISSIONS STACK OQOUTLET ETO MINUTES! CYCLES/ ANNUAL ETO
STREAM FLOW(1) MASS FLOW(2) CYCLE YEAR MASS EMISSIONS(3)
Aeration 15000 DSCFM 0.000155 Ibs/min 60 8760 81.56 Ibs/year

TOTAL ANNUAL ETO MASS EMISSIONS 81.56 Ibs/year

Notes:

(1) - DSCFM = Dry Standard Cubic Feet per Minute
(2) - lbs/min = pounds per minute
(3) - ibsf/year = pounds per year
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APPENDIX A

Calibration Data
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Component file; ETO1-100.CPT

Peak Name Stat  End Calibration Int.Std Units
1 Dead Vol / Air 0.000 0.350 0.000

2 AmbientH20 0.350 0.580 0.000

3 Ethylene Oxide 0.580 0.700 1SterisWaukegan0.000 ppm
4 Acetaldehyde 0.700 0.800 0.000

5 (o104 0.800 1.000 0.000



Calibration fite: 1SterisWaukegan.cal

AREA
339
/’//’
/”é—’/ J
12
0 |
0.000

Avg slope of curve: 3.39

Y-axis intercept: 0.00

Linearity: 1.00

Number of levels: 4

SD/rel SD of CF's: 1.7/67.0

¥=3.3920X

r2: 1.0000

| ast calibrated: Fri May 16 11:09:02 2008

Lvt. Area/ht.  Amount CF

1 0.000 0.000 0.000
2 3.520 1.100 3.200
3 34.200 10.100 3.386
4 359.000 100.000 3.590

Current
0.000
3.520
34.200
359.000

AMOUNT INJECTED

Previous #1Previous #2

N/A N/A
N/A N/A
N/A N/A

N/A N/A

100.000




Component file: ETO2-100.CPT

Peak Name Start

N hWh =

Dead Vol / Air  0.000
Ambient H2O 0.350
Ethylene Oxide 0.520
Acetaldehyde 0.720
coz2 0.800

End

0.350
0.520
0.730
0.800
1.000

Calibration Int.Std  Units
0.000
0.000
25terisWaukegan0.000 ppm
0.000

0.000



Calibration file: 2SterisWaukegan cal

AREA
1024
,/
3 -
127
0 |
0.000

Avg slope of curve: 10.24

Y-axis intercept: 0.00

Linearity: 1.00

Number of levels: 4

SDfrel SD of CF's: 5.1/66.9

Y=10.2398X

r2: 1.0000

Last calibrated: Fri May 16 11:09:42 2008

Lvi. Area/ht. Amount CF
0.000 0.000 0.000
10.700 1.100 9727
109.000 10.100 10.792
1020.000 100.000 10.200

WON=

Current

0.000
10.700
109.000
1020.C00

AMOUNT INJECTED

Previous #1Previous #2

100.000



Lab name: ECSi Lab name:
Client: Steris Isomedix - Waukegan Client:
Client ID: PreCal Client ID:
Analysis date: 05/16/2008 09:54:38 Analysis date:
Method: Direct Injection Method:
Description: CHANNEL 1 - FID Description:
Column: 1% SP-1000, Carbopack B Column:
Carrier: HELIUM Carrier:
Temp. prog: eto-100.tem Temp. prog:
Components: ETO1-160.CPT Components:
Data file: 1SterisWaukegan-Amb.CHR (c:\peak359) Data file:
Sample: Ambient Background Sample:
Operator: D. Kremer Operator:
o 12,800 128.000 - -25.500
Desc Vol /An i‘“—:—__ﬁ—— 7120700218 2.0000/ Demsvarne [
Amblent HZG 40.21000.416 0.0000/

Component  Retention Area External  Units Component
Dead Vol / Air 0.218 71.2970  0.0000 Dead Vol / Air
Ambient H20 0.416 40.2160 0.0000

1115130 0.0000

ECSi

Steris Isomedix - Waukegan
PreCal

05/16/2008 09:54:38

Direct Injection

CHANNEL 2 - PID

1% SP-1000, Carbopack B
HELIUM

eto-100.tem
ETO2-100.CPT
2SterisWaukegan-Amb.CHR (c:\peak359)
Ambient Background

D. Kremer

o —— -

1818.98680.0.200
//_’,J-

Retention Area External Units
0.200 1616.9860 0.0000
1616.9860 0.0000

0 0000




Lab name: ECSi Lab name: ECSij
Client: Steris Isomedix - Waukegan Client: Steris Isomedix - Waukegan
Client [D: PreCal Client ID: PreCal
Analysis date: 05/16/2008 10.09:23 Analysis date: 05/16/2008 10:09:23
Method: Direct Injection Method: Direct Injection
Description; CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column; 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog. eto-100.tem
Components: ETO1-100.CPT Components: ETO2-100.CPT
Data fite: 1SterisWaukegan-Cal01.CHR (c:\peak359) Data file: 2SterisWaukegan-Cal01.CHR (c:\peak355)
Sample: 1.10 ppm EtO std Sample; 1.10 ppm EtO std
Operator: D. Kremer Qperator. D, Kremer
-3.200 32000 -12.000 128 000
Comp s Co . e Etemaunis
Dand Yol ! Ak S 8705010 050 0.0000/
E Daad Vol / Air %nmmua 0.0000/
'/ Amtiant H2O 54 5010/ 408 Q.0000/
Ethyane Qe IL') 383950 673 0. conoippm
( Efhylene Orice 10 88700 JO0 0.0000/ppm
Atetaidelyse ; 0.26200.750 0.0000¢ :
co2 }5011040,900 0.0000/
Component  Retention Area External Units Component Retention Area External Units
Dead Vol I Air 0.050 6.7050  0.0000 Dead Vol / Air 0.183 87.2645  0.0000
Ethylene Oxide 0.633 36295 0.0000 ppm Ambient H20 0.466 54,9010  0.0000
Acetaldehyde 0.750 0.2620 0.0000 Ethylene Oxide 0.700 10.8870  0.0000 ppm
co2 0.800 50110  0.0000
10.5965  0.0000
158.0635  0.0000



Exterrat/Unrs

Q.0000/

0.0000¢

0.0000ppm.

0000

Lab name: ECSi Lab name: ECSi
Client: Steris Isomedix - Waukegan Client: Steris Isomedix - Waukegan
Client 1D; PreCal Client ID: PreCal
Analysis date: 05/16/2008 10:12:10 Analysis date: 05/16/2008 10:12:10
Method: Direct Injection Method: Direct injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier; HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: ETO1-100.CPT Components: ETO2-100.CPT
Data file: 1SterisWaukegan-Cal02.CHR {c:\peak359) Data fite: 2SterisWaukegan-Cal02.CHR (c:\peak359)
Sample: 1.10 ppm EtO std Sample: 1.10 ppm EtO std
Operator: D. Kremer Operator: D. Kremer
o -3 200 32,000 c ~12 300 128.000
Dosd Vol A ;}wam,u:ﬁ 1o oocr 2 ToTTTT T/ T
; Dot Vol 7 Al %“mﬂl 188
Ambiam H20 17 38134000418
Ambient +20 16.7830/0 488 0.00004
Elfrjlens Orxice - 3 41300.600 0. 0000/pom Cxide 16.4585/0 453
Acetaidehyoe ;0.1200401'& 0.0000
!’ coz 11,85050.850
{ . o
Component  Retention Area Externat Units Component Retention Area External Units
Dead Vol / Air 0.033 0.9170 0.0000 Dead Vot / Air 0.166 48.0870  0.0000
Ambient H20 0.466 16.7880 0.0000 Ambient H20 0.416 38.1340 0.0000
Ethylene Oxide 0.600 34130 0.0000 ppm Ethylene Oxide 0.633 10.4595  0.0000 ppm
Acetaldehyde 0.766 0.1260  0.0000 coz 0.850 116585  0.0000
21.2470  0.0000 108.3400 0.0000



Lab name;
Client:

Ciient ID:
Analysis date:
Method:
Description:
Cotumn:
Carrier:
Temp. prog:
Components:

ECSi

Steris Isomedix - Waukegan
PreCat

05/16/2008 10:15:57

Direct Injection

CHANNEL 1 - FID

1% SP-1000, Carbopack B
HELIUM

eto-100.tem
ETO1-100.CPT

Lab name:;
Client:

Client 1D:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog.
Components:

ECSi

Steris Isomedix - Waukegan
PreCal

05/16/2008 10:15:57

Direct Injection

CHANNEL 2 - PID

1% SP-1000, Carbopack B
HELIUM

eto-100.tem
ETO2-100.CPT

Data file: 1SterisWaukegan-Cal03.CHR (c:\peak359) Data file: 2SterisWaukegan-Cal03.CHR (c:\peak359)
Sample: 10.1 ppm EtO std Sample: 10.1 ppm EtO std
Operator: D. Kremer Operator: D. Kremer
. +12.800 128.000 - -12.600
] ] T
_—
Doad Vol ! Ax 1.151540 2008 0. 0000/ ﬁ
Ownd Vil / Al 201 0505/0.318
Ethylens O L‘:‘;- 33 00300600 0.0000ppm
Ettrla Crode 7 1% roBoD 583
{/

Component  Retention Area External Units Component Retention Area External Units
Dead Vol / Air 0.266 9.1515  0.0000 Dead Vol / Air 0316 201.0505 0.0000
Ethylene QOxide 0.600 33.6030  0.0000 ppm Ethylene Oxide 0.683 109.7080  0.0000 ppm

42.8445  0.0000 310.7585  0.0000

128.000

D 0000/

0 00O/




Lab name:

ECSi Lab name: ECSi
Client: Steris Isomedix - Waukegan Client: Steris Isomedix - Waukegan
Client {D: PreCal Client ID: PreCal
Analysis date: 05/16/2008 10:19:22 Analysis date: 05/16/2008 10:19:22
Method: Direct Injection Method: Direct Injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Coturmn: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: ETO1-100.CPT Components: ETO2-100.CPT
Data file: 1SterisWaukegan-Cal04.CHR (c:\peak359) Data file: 25terisWaukegan-Cal04.CHR (c:\peak359)
Sample: 10.1 ppm EtO std Sampte: 10.1 ppm EtO std
Operator: D. Kremer Operator: D. Kremer
-12.800 120.000 -12.800
C ks O e e et e e
Deact Vol 7 A 'hnzzm.oso
=
Dewd Vol 1 A " 4 3300m 310 0.0000¢ L
H Amblent HIQ ) 180 837 0/0. 400
Sy
Ethylene Cxide | o> M4B5100.650 0.0000/ppm
' Ethytens Oxde “:—; 107.24000.716
coR lumas:o.sza 0.0000¢ /.
i coz [).Anm.m e
Component  Retention Area External Units Component  Retention Area External Units
Dead Vol / Air 0.316 4.3390 0.0000 Dead Vol / Air 0.050 40.2205  0.0000
Ethylene Oxide 0.650 346510  0.0000 ppm Ambient H20 0.400 166.8370 0.0000
coz 0.833 0.1035 0.0000 Ethylene Oxide 0.716 1072480  0.0000 ppm
co2 0.966 0.4375 0.0000
39.0935  0.0000
314.7430 0.0000

128.000

0.0000¢

0.0000¢

G 0000/APM

. (00000



Lab name: ECSi
Client: Steris 1somedix - Waukegan
Client ID: PreCal
Analysis date: 05/16/2008 10:39:31
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carmrier: HELIUM
Temp. prog: eto-100.tem
Components: ETO1-100.CPT
Data file: 1SterisWaukegan-Cal05.CHR (c:\peak359)
Sample: 100 ppm EtO std
Operator: D. Kremer

Lab name: ECSj

Client: Steris Isomedix - Waukegan

Client ID: PreCat
Analysis date: 05/16/2008 10:39:31
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: ete-100.tem
Components: ETO2-100.CPT

Data file: 2SterisWaukegan-Cal05.CHR (c¢:\peak359)

Sample: 100 ppm EtO sid
Operator: D. Kremer

51,200 512,000 $1.200 512,000
C s G Jnay
Deac Vol 4K 10.14700.633 0.0000/ [ -
s
Craad Vol § AIr 12“.25100‘153 0.0000r

| Amitsert H20 \o.mwa 0.0000/

i 103000m 458

. Ethyhera Crace 90802000 533 0 COOWPEm

—
Ethylena Oride . T asaeTIONST 0.0000nom o

. /

H H -

Component  Retention Area External  Units

Dead Vol / Air 0.033 10.1470  0.0000
Ethylene Oxide 0.633 358.8710  0.0000 ppm

369.0180  0.0000

Component  Retention Area

Dead Vol / Air 0.183 29.2510
Ambient H20O 0.466 0.3080
Ethylene Oxide 0.533 996.0260

1025.5860

External Units

0.0000
0.0000
0.0000 ppm

G.0000



Lab name: ECSi Lab name: ECSi
Client: Steris Isomedix - Waukegan Client. Steris Isomedix - Waukegan
Client ID: PreCal Client ID: PreCal
Analysis date: 05/16/2008 10:53:40 Analysis date: 05/16/2008 10:53:40
Method: Direct injection Method: Direct injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Cotumn: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier. HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: ETO1-100.CPT Components: ETQO2-100.CPT
Data file: 1SterisWaukegan-Cal08.CHR (c:\peak359) Data fite: 2SterisWaukegan-Cal06.CHR (c:\peak359)
Sample: 100 ppm EtO std Sample: 100 ppm EtO std
Operator: D. Kremer QOperator: D. Kremer
41.200 S12.000 S51.200 512000
G c o __Extamsitngs
'| D Vol / Ay Issnom.m 00000y
|
Dead Vo / Ay 8568540283 0.0000¢
Ambient H20 1 103.28300.308 0.0000¢
Etfylena Crdda - 1047, 15300 533 0 000CYppM
Ethytene Oxida \h:____':‘_::_x 250.4636 833 ‘/ ?
ecewn ;[u:iii&aﬁi?ﬁ 5.6068/ /
A!. L = = == o m e ——
Component  Retention Area External Units Component Retention Area Exdernal Units
Dead Vol / Air 0.283 8.6685  0.0000 Dead Va! / Air 0.033 359080 0.0000
Ethylane Oxide 0.633 3590.4835 0.0000 ppm Ambient H20 0.366 103.2830 0.0000
07 0.816 0.1920  0.0000 Ethylene Oxide 0.533 1047.1530 0.0000 ppm
368.3240  0.0000 1186.3440  0.0000




Lab name: ECSi Lab name: ECSi
Client: Steris Isomedix - Waukegan Client. Steris Isomedix - Waukegan
Client ID: PreCal Client ID: PreCal
Anglysis date: 05/16/2008 11:07:18 Analysis date: 05/16/2008 11:07:18
Method: Direct Injection Method: Direct Injection
Description; CHANNEL 1 - FID Description; CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
Tamp. prog: eto-100.tem Temp. prog: eto-100.tetn
Components: ETO1-100.CPT Components; ETO2-100.CPT
Data file: 1SterisWaukegan-Audit. CHR (c:\peak359) Data file: 2SterisWaukegan-Audit.CHR (c:\peak359}
Sample: 48.8 ppm EtO audit std Sample: 48.8 ppm EtO audit std
Operator: D. Kremer Operator: D. Kremer
- 25006 255.000 i o -51.200 $12.000
Caad Vol / Air L?s.uzm.oso 0.0000/ Dead Vol / Ar Inqnsm,nsu - T
%
LTS . 117.5020/0.350
I .
Etrylene Oxide ‘T—*‘:_—:;- 168 8500/0.523 50.07884ippr s /7 e
| " P
Acetaidenyde {051800.733 o 0000/ /
i co2 :1.18101'0,&33
{ P -
Component  Retention Area External Units Component  Retention Area External  Units
Dead Vol / Air 0.050 4.6245  0.0000 Dead Vol / Air 0.050 47 4725  0.0000
Ethylene Oxide 0.633 169.8690 50.0786 ppm Ethylene Oxide 0.566 499.2570 48.7566 ppm
Acetaldehyde 0.733 0.5160  0.0000 coz2 0.833 1.1810  0.0000
175.0095 50.0786 547.9105 4B8.7566

Extemal/Units

0 0000/

0.00004

48.7588/ppm

0.0000/




Lab name; ECSi
Client: Steris Isomedix - Waukegan
Client ID: PMCal
Analysis date: 05/16/2008 14:31:00
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carhopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: ETO1-100.CPT

Lab name:
Client;

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:

ECSi

Steris Isomedix - Waukegan
P&%al

05/16/2008 14:31:00

Direct injection

CHANNEL 2 - PID

1% SP-1000, Carbopack B
HELIUM

eto-100.tem
ETO2-100.CPT

Data file: 1SterisWaukegan-PAudit. CHR (c:\peak359) Data file: 2SterisWaukegan-PAudit. CHR (c:\peak359)
Sample: 48.8 ppm EtC audit std Sample: 48.8 ppm EtO audit std
Operator: D. Kremer Operator: D. Kremer
-25.600 250.900 51.200 512.000
Ct t s C s
T T '_ Doad Vol / fir e 4350033 T T " o.cooor
<
A
Dwad Vol / Az ir 47500332 0.00004 unkticrarts L 115 84900 250 0.0000¢
Etrylane Onide &;::" 167.89100.693 49.52500m Eimpene Orde \_T; > tanszmsn ses 46 520ppn
1 \ A K ./
Acataidahyds :fn 24835m750 0.00001 /
| /
Component  Retention Area External Units Componert  Retention Area External  Units
Dead Vol / Air 0.333 7.4790  0.0000 Dead Vol /7 Air 0.033 44,4395  0.0000
Ethylene Oxide 0.633 167.9910 49.5250 ppm Ethylene Oxide 0.583 4969265 48.5290 ppm
Acetaldehyde 0.750 0.2485  0.0000
5413660 48.5290
175.7195 49.5250




APPENDIX B

Run #1 Chromatograms

LCSi



Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier;
Temp. prog:
Components:
Data file:
Sample:
Operator:

Dt Vol # A

Ethytens Oxice

Component

Dead Vol / Air

Ambient H20
Ethylene Oxide

PO S —

ECSi

Steris Isomedix - Waukegan
Runit1 Agr

05/16/2008 11:21:09

Direct injection

CHANNEL 1 - FID

1% SP-1000, Carbopack B
HELIUM

eto-100_fem
ETO1-100.CPT
1SterisWaukegan1-Aer01.CHR (c\peak359)
Catalytic Oxidizer Inlet

D. Kremer

0.0000/

00000

5. 8284ppm

Retention Area External  Units
0.233
0.433

0.650

74.3590
6.2335
192.7980

0.0000
56.8383 ppm

273.3905 56.8383

Lab name: ECSi
Client Steris Isomedix - Waukegan
Client ID: Run#1Aer
Analysis date: 05/16/2008 11:21:09
Method: Direct injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: ETO2-100.CPT
Data file: 2SterisWaukegan1-Aer01.CHR (c\peak359)
Sample: Catalytic Oxidizer Qutiet
Operator: D. Kremer
25.800
Comporant m e mmm e —-
DesaVoi/Ar [ §50.2305/0.200
P
I’
Ethylens Thade 2.6045/0 810
[=a>) :Ioamnsaa
I S, e e
Component  Retention Area External Units
Dead Vol / Air 0200 ©90.2305 0.0000
Ethylene Oxide 0.616 2.0045  0.1958 ppm
co2 0.833 0.3320 0.0000
8925670 0.1958

0.0000¢

0.1558#ppm

0.0000/




Lab name: ECSi Lab name: ECSi
Client: Steris Isomedix - Waukegan Client. Steris Isomedix - Waukegan
Client 1D: Run#1Aer Client ID: Run#1Aer
Analysis date: 05/16/2008 11:26:20 Anatysis date: 05/16/2008 11.:26:20
Method: Direct Injection Methed: Direct Injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: ETO1-1060.CPT Components: ETO2-100.CPT
Data file: 1SterisWaukegan1-Aer02.CHR (c:\peak359) Data file: 2SterisWaukegan1-Aer02.CHR (c\peak359)
Sample: Catalytic Oxidizer Inlet Sample: Catalytic Oxidizer Outlet
Cperator: D. Kremer QOperator: D. Kremer
25 600 255000 12.800
Componem . - Extemadlors  Cq — R ———
Dead Vol J A e nseam .0000s Dmaviel/ Ax T :/_:_-__-d__:::—:”“ 7040 85330 200
-
Amisant K20 86770m.418 0.0000¢ //
Ettpeno Oxde h""::_:'_‘:—) 178 06350.533 s2aasomem T oftasRss
Aceteidehyde 1.5300/0.750
co2 J’DSMSJD.m
I f - -
Component  Retention Area Exemal Units Component Retention Area Externat  Units
Dead Vol / Air 0.233 71.2725  0.0000 Dead Vol / Air 0.200 1040.8530 0.0000
Ambient H2O 0.416 6.6770  0.0000 Ethylene Oxide 0.583 0.8135 0.0794 ppm
Ethytene Oxide 0.633 17B.0655 52.4950 ppm Acetaidehyde 0.750 1.5300 0.0000
coz 0.883 0.5015  0.0000
256.0150 52.4950
1043.6980 0.0794

0.00004

0.0794/ppn

0 OG0

0.000¢




Labk name: ECSi Lab name: ECSi
Client: Steris Isomedix - Waukegan Client Steris Isomedix - Waukegan
Client ID; Run#1Aer Client ID: Run#1Aer
Analysis date: 05/16/2008 11:32:08 Analysis date: 05/16/2008 11:32:08
Method: Diract Injection Method: Direct Injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: ETO1-100.CPT Components: ETO2-100.CPT
Data file: 1SterisWaukegan1-Aer03.CHR (c\peak359) Data file: 2SterisWaukegan1-Aer03.CHR (c:\peak359)
Sample: Catalytic Oxidizer Inlet Sample: Catalytic Oxidizer Qutlet
Operator; D. Kremer Operator: D. Kremer
25500 T56.000 -25.80% 2508.000
[~ — — nits . e e . - .. ExtemaiUnts
| é
| [
Dead Va7 AR :—,:—‘-\ﬁzmm 0 o000 Dend Vol 1 A /">1mm.m 0.0000¢
Amixect HZD Esrmmomo 060008
Etriens Onde \____::::- 170 0270m633 52 770500, o o o
Component Retention Area External Units Componant Retention Area External Units
Dead Vol / Air 0.233 652505  0.0000 Dead Vol / Air 0.200 10259805  0.0000
Ambient H20 0.400 5.0020 0.0000 Ethylene Oxide 0.583 1.2900 0.1260 ppm
Ethylene Oxide 0633 179.0270 52.7785 ppm
1027.2805  0.1260
2492795 52.7785



Lab name:
Client:

Client ID:
Anatysis date:
Method:
Description:
Column:

ECSi

Steris Isomedix - Waukegan
Run#1Aer

05/16/2008 11:37:56

Direct Injection

CHANNEL 1 - FID

1% SP-1000, Carbopack B

Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:

ECSsi

Steris Isomedix - Waukegan
Run#1Aer

05/16/2008 11:37:56

Direct Injection

CHANNEL 2 - PID

1% SP-1000, Carbopack B

Carrier. HELIUM Carrier: HELIUM
Temp, prog: sto-100.tem Temp. prog: eto-100.tem
Components: ETO1-100.CPT Components: ETO2-100.CPT
Data file: 1SterisWaukegan1-Aer04.CHR (c:\peak359) Data file: 2SterisWaukegani-Aer04.CHR (¢:\peak359)
Sample: Catalytic Oxidizer Inlet Sampile: Catalytic Oxidizer QOutlet
Operator; D. Kremer Operator: D. Kremer
-25.000 258.000 <25.600
Camponet _ iz — J— [
! ]
DasdVa/Ar | T T T m———-; 5498500, 183
Deed vl 1 Al 1!?- £5.80400.210 0 cooov ] /
Amtaat H20 lunanm 0000
Ethylene Oxide ‘\/:_:_—_:: 180.3970/.616 53 1024ppm  Coee e 17370 583
'z
Component  Retention Area Exernal  Units Component  Retention Area External Units
Dead Vol / Air 0.216 65.8040 0.0000 Dead Vol / Air 0.183 ©849.8500 0.0000
Ambient H20 0.400 41740 0.0000 Ethylene Oxide 0.583 1.7370  0.1696 ppm
Ethylene Oxide 0616 180.3970 53.1824 ppm
951.6270 0.1698
250.3750 53.1824

0. 00004

0.1898/ppm



Lab name: ECSi Lab name; ECSi
Client: Steris Isomedix - Waukegan Client: Steris Isomedix - Waukegan
Client ID: Rund1 Aer Client ID: Run#1Aer
Analysis date: 05/16/2008 11:41:16 Analysis date: 05/16/2008 11:41:16
Method: Direct Injection Method: Direct Injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carmmier. HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: ETO1-100.CPT Components: ETO2-100.CPT
Data file: 1SterisWaukegan1-Aer0S.CHR (¢:\peak359) Data file: 2SterisWaukegan1-Aer05.CHR (c:\peak359)
Sample: Catalytic Oxidizer Inlet Sample: Catalytic Oxidizer Qutiet
Operator: D. Kremer Operator: D. Kremer
25800 258000 -25.000 255,000
e Extarroifinis  Ci ’/J e e e e e ___hEﬂemm
[ e 4 2e20m 2 oo DeadVeirae | I — T LT 0.0000¢
P . -
-~
Ambient H2O [unsumm 0.0000/ ’
Ettolene Crdda \_:-_-;- 170.8210:0.010 50355 %Uppm Eihens Oude | 7aRa0 50 s
Component  Retention Area External  Units Component Retention Area External  Units
Dead Vol 7 Air 0.233 61.2420  0.0000 Dead Vol / Air 0.200 1018.7870  0.0000
Ambient H20 0.400 42060  0.0000 Ethylene Oxide 0.566 1.7265 0.1686 ppm
Ethylene Oxide 0616 170.8210 50.3593 ppm
1020.5135 0.1686
236.2690 50.3593




Lab name:
Client;

Client ID:
Analysis date:
Method:
Pescription:
Column:
Carrier:
Temp. prog:
Components:
Data file:
Sample:
Operator:

Dead Vol / Ax

Ettylane Owxice

Component

Dead Vol / Air
Ambient H2O
Ethylene Oxide

ECSi Lab name: ECSi
Steris Isomedix - Waukegan Client. Steris Isomedix - Waukegan
Run#1Aer Client ID: Run#1Aer
05/16/2008 11:47:13 Analysis date: 05/16/2008 11:47:13
Direct Injection Method: Direct Injection
CHANNEL 1 - FID Description: CHANNEL 2 - PID
1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
HELIUM Camier: HELIUM
eto-100.tem Temp. prog: eto-100.tem
ETO1-100.CPT Components: ETO2-100.CPT
1SterisVWaukegan1-Aer06.CHR (c:\peak359) Data file: 2SterisWaukegan1-Aer06.CHR (c:\peak359)
Catalytic Oxidizer Intet Sample: Catalytic Oxidizer Qutlet
D. Kremer Operator: D. Kremer
258.000 ~12.800 128.000
r——— — — e — Mty G _’_1 —— e —— — — — _______E‘llm‘l.lﬁ
L_::._ oot e 0000 CeadVoihe [ ;:_—P—___—*_______. 51,4000/, 183 0.0000¢
428150400 0.0000¢ -
S — = asstsueis 52634ppm LU Onide J 0.503000.583 0.0491mpm
Retention Area External  Units Component Retention Area External  Units
0.216 113.9145 0.0000 Dead Vol / Air 0.183 8891.4860 0.0000
0.400 4.2815  0.0000 Ethylene Oxide 0.583 0.5030 0.0491 ppm
0618 178.5375 526342 ppm
891.9690 0.0491
296.7335 526342



Lab name: ECSi Lab name: ECSi
Client. Steris Isomedix - Waukegan Client: Steris Isomedix - Waukegan
Client 1D: Run#t1 Aer Client ID: Rundt1Aer
Analysis date: 05/16/2008 11:53;14 Analysis date: 05/16/2008 11:53:14
Method: Direct Injection Method: Direct Injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: ETQ1-100.CPT Components; ETO2-100.CPT
Data file: 1SterisWaukegan1-Aer07.CHR (c:\peak359) Data file: 2SterisWaukegan1-AerQ7.CHR (c:\peak359}
Sample: Catalytic Oxidizer Inlet Sample: Catalytic Oxidizer Qutlet
Operator: D. Kremer Operator: D. Kremer
[~ E L S _ - e e _Bxesmalames
Dead Vol / Ax J81.28550050 0.0000 L
:,__.f
:__ﬁ_ Dead Vol ! Al "_—‘*-/_—:-7 073635000, 200 0.0000¢
Ambeert H20 85000/0.416 0.0000/
Etilens Oxice 1.2705/.582 3.424 1/ppm
Etiwisne Oxidle ' _‘_:_—__?wumm 58 1488/ppa
|(/
! - .
Component  Retention Area External  Units Component Retention Area External Units
Dead Vol / Air 0.050 81.2855  0.0000 Dead Vol / Air 0.200 973.6350 0.0000
Ambient H20 0.416 6.5080  0.0000 Ethylene Oxide 0.583 1.2705  0.1241 ppm
Ethylene Oxide 0633 1904520 56.1466 ppm
974.9055  0.1241
278.2465 56.1466




Lab name: ECSi
Client: Steris Isomedix - Waukegan
Client ID: Run#1Aer
Analysis date: 05/16/2008 11:56:19
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Camier. HELIUM
Temp. prog: ¢to-100.tem
Components: ETO1-100.CPT
Data file: 1SterisWaukegan1-Aer0B.CHR (c:\peak359)
Sample: Catalytic Oxidizer inlet
Operator: D. Kremer

Lab name: ECSi
Client: Steris Isomedix - Waukegan
Client ID: Run#1Aer
Analysis date: 05/16/2008 11:56:19
Method: Direct injection
Description. CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack 8
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: ETO2-100.CPT
Data file: 25terisWaukegan1-Aer08.CHR (c:\peak359)
Sample: Catalytic Oxidizer Qutiet
Operator: D. Kremer

-25.600 250.000 ~12.800 128.000

i ity T > - —_ e e, _ExtemalUints.

I
Dead Vol / Alr P‘:—-— 84.56000.233 0.0000¢ DesdVoliae |~ oo e T T T 1435.42000.200 0.0000/

550000, //_,_

Ambient H20 4.5025/0.416 0.0000 -
Ethylane Orade i T mostsam eSO 53, 3352pm

|

! et -
Component  Retention Area External  Units Component  Retention Area External  Units
Dead Vol / Air 0.233 64.5600  0.0000 Dead Vol / Air 0.200 1435.4280 0.0000
Ambient H20 0.416 45925  0.0000
Ethylene Oxide 0650 180.9155 53.3352 ppm 14354290 0.0000
250.0680 53.3352



Lab name: ECSi Lab name: ECSi
Client: Steris Isomedix - Waukegan Client: Steris Isomedix - Waukegan
Client ID: Run#1Aer Client ID: Run#iAer
Analysis date: 05/16/2008 12:01:37 Analysis date: 05/16/2008 12:01:37
Method: Direct Injection Method: Direct Injection
Description. CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: ETO1-100.CPT Components; ETO2-100.CPT
Data file: 1SterisWaukegan1-Aer09.CHR (c:\peak359) Data file: 2SterisWaukegan1-Aer09.CHR (c:\peak359)
Sample: Catalytic Oxidizer Inlet Sample: Catalytic Oxidizer Outlet
Operator: D, Kremer Operator: D. Kremer
25,800 256.000 12,800 128.000
. ExtermalfUnigs  C: _J _ e e e —— e EatetnalUnits
pead ot/ A \l(_::::j_ 00868550233 I Deead Yok / Alr I _//f#f;_—;—p- 626 3250200 0 0000¢
Ambient HZ0 3330/0.418 0.0000/ / .7
‘ IL‘\——, Ettylers Cride § 104000 583 0.4 016/ppm
Ethiene Oxide | ’_7____,3- 20042500 633 50.0888pem
|{ .
Component  Retention Area External  Units Component  Retention Area External  Units
Dead Vol / Air 0.233  100.8665 0.0000 Dead Vol / Air 0.200 9253225 0.0000
Ambient H20 0.416 33130  0.0000 Ethylene Oxide 0.583 1.0400 0.1016 ppm
Ethylene Oxide 0633 2004250 59.0868 ppm
926.3625 0.1016
3046045 59.0868




Lab name:. ECSi i.ab name: ECSi
Client: Steris Isomedix - Waukegan Client: Steris Isomedix - Waukegan
Client ID; Run#1Aer Client ID: Run#iAer
Analysis date: 05/16/2008 12:07:30 Analysis date: 05/16/2008 12:07:30
Method: Direct Injection Method: Direct Injection
Description; CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Compoenents: ETO1-100.CPT Components: EYO2-100.CPT
Data file: 1SterisWaukegan1-Aer10.CHR (c:\peak359) Data file: 2SterisWaukegan1-Aer10.CHR (c:\peak359)
Sample: Catalytic Oxidizer intet Sample: Catalytic Oxidizer Qutlet
Operator; D. Kremer Operator; D. Kremer
-25.800 255.000 -25.800 258 000
[~ - Externaliings e _ I Extamaifiniz
Dead Vol / Alr I-F’*-—}- 79.46200.218 LET Dond Voi f At T PIT RS 0.0000¢
P L
Ambient H2O rlnssmuanu 00000/
Ethylene Oride ‘L‘_j_:? 194.30150.618 57 2815/ppm Crice 14520368 © 1388 mpm
i
l -- —— e
Component  Retention Area External  Units Component Retention Area External  Units
Dead Vol / Air 0.216 70.4620  0.0000 Dead Vol / Air 0200 960.411C  0.0000
Ambient H20 0.400 40690 0.0000 Ethylene Oxide 0.566 1.4325 0.1399 ppm
Ethylene Oxide 0616 1943015 57.2815 ppm
961.8435 0.1399
277.8325 57.2815




L.ab name:
Client:

Client ID:
Analysis date;
Method:
Description;
Column:
Carrier:
Temp. prog:
Components:

ECSi

Steris Isomedix - Waukegan
Rum1Aer

05/16/2008 12:12:08

Direct Injection

CHANNEL 1 - FID

1% SP-1000, Carbopack B
HELIUM

eto-100.tem

ETO1-100.CPT

Data file: 1SterisWaukegani-Aer11.CHR (c\peak359)
Sample: Catalytic Oxidizer Inlet
Ogperator; D. Kremer
25 800 258 000
Component ‘i o ExtainalUnits
Dead Vot ) Air \_"——_'.:- 89.0200/0.214 0 0000
Ambwert H2O 4200000400 .00004
Ettvlene Cride 183.68700.016 54,1523 ppem
L
Component  Retention Area External  Units
Dead Vol / Air 0.216 69.0290  0.0000
Ambient H20 0.400 4.2060 0.0000
Ethylene Oxide 0616 183.6870 54.1523 ppm
256.9220 54.1523

Lab name:
Client:

Client 1D,
Analysis date;
Method:
Description;
Column;
Camier;
Temp. prog:
Components:
Data file:
Sample:
Qperator;

-42.800

ECSi

Steris Isomedix - Waukegan

Run#1Aer

05/16/2008 12:12:08

Direct Injection

CHANNEL 2 - PID

1% SP-1000, Carbopack B

HELIUM
eto-100.temn

ET02-100.CPT

2SterisWaukegan1-Aer11.CHR {c\peak359)

Catalytic Oxidizer Qutlet

0. Kremer

128.000

]

Deadvolide | T —— —— T BsA.18000 183 0.0000/
,_,/ //
Ettrylons Oxide 0.45400.556 0.0443ppm
Compaonent Retention Area External Units
Dead Vol / Air 0.183 858.1930  0.0000
Ethylene Oxide 0.566 0.4540  0.0443 ppm
858.6470  0.0443




Lab name: ECSi
Client: Steris Isomedix - Waukegan
Client ID: Run#1Aer
Analysis date: 05/16/2008 12:16:21
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: ETO1-100.CPT
Data file: 1SterisWaukegani-Aert2.CHR (c:\peak359)
Sampte: Catalytic Oxidizer Inlet
Operator: D. Kremer

-25 800

o | —_—————— Extermaifiings
Dead Vot Alr P 58.3560:0 216 0.0000¢
Amblert H20 4376040400 10,0000
Ethylens Onde P 167.6170/0.858 55.3106/ppm
Component  Retention Area External  Units

Dead Vol / Air 0.216 58.3860 0.0000
Ambient H20O 0.400 4.3760 0.0000
Ethylene Oxide 0.616 187.6170 55.3109 ppm

250.3790 55.3109

Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:

ECSi

Steris Isomedix - Waukegan
Run#1Aer

05/16/2008 12:16:21

Direct Injection

CHANNEL 2 - PID

Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog. eto-100.tem
Components: ETO2-100.CPT
Data file: 2SterisWaukegani-Aer12.CHR (c:\peak359)
Sample: Catalytic Oxidizer Qutiet
Operator: D. Kremer
25 800 256.000
G 7 e _ e et . Exemarunps
Desavormx [ /—:_7541,@0.15: 0.00004
//
Etfrriane Oxice 1.0175/0 568 0.08%4/ppm
Component  Retention Area External Units
Dead Vol / Air 0.183 841.0620 0.0000
Ethylene Oxida 0.566 1.0175 0.0994 ppm
842.0865 0.0994



APPENDIX C

Run #2 Chromatograms

FCSi



Lab name: ECSi
Client: Steris Isomedix - Waukegan
Client ID: Run#2Aer
Analysis date: 05/16/2008 12:21:03
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Tamp. prog: eto-100.tem
Components: ETO1-100.CPT
Data file: 1SterisWaukegan2-Aer01.CHR (c:\peak359)
Sample: Catalytic Oxidizer Inlet
Operator: D. Kremer

Lab name: ECSi
Client: Steris Isomedix - Waukegan
Client ID: Rurdf2Aer
Analysis date: 05/16/2008 12:21:.03
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier. HELIUM
Temp. prog: eto-100.tem
Components: ETO2-100.CPT
Data file: 2SterisWaukegan2-Aer01.CHR (c\peak359)
Sample: Catalytic Oxidizer Outlet
Operator: D. Kremer

-25.800 258.000 25 800
Component . A_l_ e e s (i ] — e e — e m
B .
Daad Vot Ax F::—-—-v— 60.302510.233 00000 Dead Vol £ A P /;:— 5223300200
Ambient H2G Izudsnna 0.0000/ /
l"‘ —_ Etfrylene Onice 0.5840/ 568
Etfiene Oxice /_”_:_:'?—‘- 187 964040 633 55 41221ppm
L i - — ——— -
Component  Retention Area External  Units Component Retention Area External Units
Dead Vol / Air 0.233 60.30256 0.0000 Dead Vol / Air 0.200 9©52.2330 0.0000
Ambient H20 0.416 2.8245  0.0000 Ethylene Oxide 0.566 0.5640  0.0551 ppm
Ethytene Oxide 0.633 187.9640 554132 ppm
952.7970  0.0551
251.0910 55.4132

8 0000/

3.0551/ppm



Lab name: ECSi Lab name: ECSi
Client: Steris isomedix - Waukegan Client: Steris Isomedix - Waukegan
Client ID: Run#2Aer Client ID: Run#2Aer
Analysis date: 05/16/2008 12:26:03 Analysis date; 05/16/2008 12:26:03
Method: Direct Injection Method: Direct Injection
Description: CHANNEL 1 - FID Description; CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier. HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: ETO1-100.CPT Components: ETO2-100.CPT
Data file: 1SterisWaukegan2-Aer02.CHR {c:\peak359) Data file: 2SterisWaukegan2-Aer02.CHR (¢ \peak359)
Sample: Catalytic Oxidizer Inlet Sample: Catalytic Oxidizer Qutlet
Operator: 0. Kremer Operator: D. Kremer
Component 25 800 258,000 . 25.800 256.000
o - — jm_ N e e ]
Domd Vol T A T s wranzn o coos Demd Vel F Ax T T st 0 oooc
r -
Ambient H2O 2.5830/0 400 0.0000/ //
Ettrylena Crode “_'—__":_:,—» 1458500 8516 54 so0appm T O +20950.583 0-1240ppm
Component  Retention Area External  Units Component Retention Area External Units
Dead Vol ! Air 0.233 58.3770  0.0000 Dead Vol / Air 0.200 986.8410 0.0000
Ambient H2O 0.400 29830 0.0000 Ethylene Oxide 0.583 1.2695  0.1240 ppm
Ethylene Oxide 0.616 185.8850 54.8003 ppm
988.11056 0.1240
247.2450 548003



ECSi

Steris Isomedix - Waukegan
Run#2Aer

05/16/2008 12:31:43

Direct Injection

CHANNEL 1 - FID

1% SP-1000, Carbopack B
HELIUM

eto-100.tem
ETO1-100.CPT

Lab name:
Client;

Client ID:
Analysis date:
Method:
Description:
Column;
Carrier:
Temp. prog:
Components:

Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:

ECSi

Steris Isomedix - Waukegan
Run#f2Aer

05/16/2008 12:31:43

Direct injection

CHANNEL 2 - PID

1% SP-1000, Carbopack 8
HELIUM

eto-100.tem
ETO2-100.CPT

Data file: 1SterisWaukegan2-Aer03.CHR (c:\peak359) Data file: 2SterisWaukegan2-Aer03.CHR (c:\peak359)
Sample: Catalytic Oxidizer Inlet Sample: Catalytic Oxidizer Outlet
Operator: D. Kremer Operator: D. Kremer
-25.500 258 000 12 200 128.000
Competant @ ms T . _ . . _ _ _Extemaitinits
'- _
L—ﬁ Desa Vol / Ax R im Q48 80700200 2 0000
Dead Vol 7 dir Ii___.—a— &0 234080.23 0.00004 /’/_.————' -
Amblent H2O ! 3.17450.400 0.00G0f /
o I{k—_/’)_ 180715070 016 - Etviene Oside } 1220583 0.1262fppm
Component  Retention Area External  Units Component  Retention Area External Units
Dead Vol / Air 0.233 69.2340 0.0000 Dead Vol / Air 0.200 948.8970  0.0000
Ambient H20 0.400 3.1745 0.0000 Ethylene Oxide 0.583 1.2920 0.1262 ppm
Ethylene Oxide 0.616 1807180 53.2773 ppm
950.1860 0.1262
2531275 53.2773



Lab name:
Client;

Client ID;
Analysis date:
Method:
Description:
Column:
Carrier;
Temp. prog:
Components;
Data fite:

ECSi

Steris Isomedix - Waukegan
Run#2Aer

05/16/2008 12:36:14

Direct Injection

CHANNEL 1 - FID

1% SP-1000, Carbopack B
HELIUM

eto-100.tem
ETO1-100.CPT
1SterisWaukegan2-AerD4.CHR (c:\peak359)

Sample: Catalytic Oxidizer Intet
Operator: D. Kremer
25 600 258 000
ExteraiUnks
Dead Va7 A LT_‘_.‘-:-— 57.69000271 0.0000/
Ambient H2O 335400418 0.0000/
Etmfene Oxide :‘:’:_,7- 174.55450.633 5057 54ppm
Compenent  Retention Area External  Units
Dead Vol / Air 0.233 57.8860 0.0000
Ambient H2O 0.416 33540 0.0000
Ethylene Oxide 0633 171.5545 50.5755 ppm
232.8045 50.5755

Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:

ECSi

Steris Isomedix - Waukegan
Run#2Aer

05/16/2008 12:36:14

Direct Injection

CHANNEL 2 - PID

Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: ETO2-100.CPT
Data file: 2SterisWaukegan2-Aer04.CHR (C:\peak359)
Sample: Catalytic Oxidizer Qutlet
Operator: D. Kremer
-25.000 254.000
Componert _— —— e — e e . EtamaUns
L]
Owad Vol { 8 ""_"“;:::—- 840.53100.200 0.0000/
Ethylena Orxide 55300 533 C.0S40ppm
Component Retention Area External Units
Dead Vol / Air 0.200 840.5310 0.0000
Ethylene Oxide 0.583 0.5530 0.0540 ppm
841.0840 0.0540



Lab name:;
Client:

Client iD:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:
Sampie:

Operator,

25600

ECSi

Run#ZAer
05/16/2008 12:41:56
Direct Injection
CHANNEL 1 - FID

HELIUM
eta-100.tem
ETO1-100.CPT

Catalytic Oxidizer Inlet
: . Kremer

1% SP-1000, Carbopack 8

Sters Isomedix - Waukegan

1SterisWaukegan2-Aer05.CHR (c:\peak359)

Lab name; ECSi
Client: Steris Isomedix - Waukegan
Client ID: Run#2Aer
Analysis date: 05/16/2008 12:41:56
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: ETO2-100.CPT
Data file: 2SterisWaukegan2-Aer)5.CHR (c\peak359)
Sample: Catalytic Oxidizer Outlet
QOperator: D. Kremer

D Vol / Air ,'::___—.:-— $R.0850/0.210
Ambiert H2O 2780 £00
, S
Ettiene Oride lr It 1T5.4870K.510
I S -
Component  Retention Area
Dead Vol / Air 0.218 59.0850
Ambient H20 0.400 3.2780
Ethylene Oxide 0.616 175.4870

237.8500

External  Units

0.0000
0.0000
51.7348 ppm

51.7348

255.000 - e -25.600
0 coocy Dewadt Vol { Air "“?mmmua
0.0000 ‘/
Ethytene Chide 0.565000.533
5.7 34B00m
Component Retention Area External Units
Dead Vol / Air 0.183 776.3140 0.0000
Ethylene Oxide 0.533 0.5650  0.0552 ppm
776.8790  0.0552

254.000

00000

0.0552/ppm




Lab name: ECSi Lab name: ECSi
Client: Steris lsomedix - Waukegan Client: Steris Iscmedix - Waukegan
Client 1D: Run#2Aer Client 1D: Run#2Aer
Analysis date: 05/16/2008 12:46:53 ) Analysis date: 05/16/2008 12:46:53
Method: Direct Injection Method: Direct Injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
_ Cotumn: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: ETO1-100.CPT Compenents; ETO2-100.CPT
Data file: 1SterisWaukegan2-Aer06.CHR (c:\peak359) Data file: 2SterisWaukegan2-Aer06.CHR (c:\peak359)
Sample: Catalytic Oxidizer inlet Sample: Catalytic Oxidizer Qutiet
Operator: D. Kremer Operator: D. Kremer
25 800 254000 25 800 256.000
C . -— — C r e e e et e e RTINS
I
Dond Vot ! Ar L;-—sammm 0 o000 L '—“;*?-mmnm o-o000!
. -~
Ambient H20 i-sm‘ue 0.0000¢
If-\__,___ Etfysane O 0.87B50.583 |0 0asespem
Ettrylene Oxide I — 150 7810)0.633 50.0488/ppm
(
|
i L ... — e e i e am ———
Component Retention Area External  Units Component Retention Area External  Units
Dead Vol / Air 0.233 58.6200 0.0000 Dead Vol / Air 0.200 £04.3960 0.0000
Ambient H20 0416 3.0690 0.0000 Ethylene Oxide 0.583 0.8785  0.0858 ppm
Ethytene Oxide 0633 169.7610 50.0468 ppm
805.2745  0.0858
231.4500 50.0468




Lab name: ECSi Lab name; ECSi
Client. Steris Isomedix - Waukegan Client; Steris Isomedix - Waukegan
Client ID: Run#2Aer Client ID: Run#2Aer
Analysis date: 05/16/2008 12:51:20 Analysis date: 05/16/2008 12:51:20
Method: Direct Injection Method: Direct Injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components; ETO1-100.CPT Components; ETO2-100.CPT
Data file: 1SterisWaukegan2-Aer07.CHR (c:\peak359) Data file: 2SterisWaukegan2-Aer(7.CHR (c:\peak359)
Sample: Catalytic Oxidizer Inlet Sample: Catalytic Oxidizer Qutiet
Operator: D. Kremer Operator: D. Kremer
- <25 600 256.000 P 25800
] o ——m - -_—
Omad Vol f A Elr,::s-- 581730/ 233 0.0000¢ Owavaras [ "_:/__’:’ 80815300 200
e
Ambiant H20 ‘:,uwum 00000 4
Etryiene Cride ‘¥ s T T 49 B9 Lppm Edrylans Crdde 0.74000 583
‘(,
I
— e — . - - —— - -
Compecnent  Retention Area External  Units Compenent  Retention Area External  Units
Dead Vol / Air 0.233 58.1730 0.0000 Dead Vol / Air 0.200 898.1530 0.0000
Ambient H20 0.400 31480  0.0000 Ethylene Oxide 0.583 0.7400  0.0723 ppm
Ethylene Oxide 0616 169.2330 49.8911 ppm
898.8930 0.0723
230.5540 49,8911

8 0000/

0 07 23ppm




Lab name: ECSi Lab name: ECSi
Client: Steris 1somedix - Waukegan Client Steris 1somedix - Waukegan
Client ID: Run#2Aer Client ID: Run#2Aer
Analysis date: 05/16/2008 12:56:01 Analysis date: 05/16/2008 12:56:01
Method: Direct Injection Method: Direct Injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: ETO1-100.CPT Components: ETO2-100.CPT
Data file: 1SterisWWaukegan2-Aer08.CHR (c:\peak359) Data file: 2SterisWaukegan2-Aer08 CHR (c:\peak3sg)
Sample: Catalytic Oxidizer Inlet Sample: Catalytic Oxidizer Outlet
Operator: D. Kremer Operator: D. Kremer
25.500 256.000 -12.800
Gomponent _ . G —_ ) . P
Dead vel 1 A = srases0223 o.0000r O Vol ! e _—/_j';;:' 895 272000.200
Ambent H2O [Joswom 10,0000/ /
Ethyhene Grde ‘\_b____‘____-: om0 e ~ Ethylane Oride 1.13550.583
J —— —_ _———
Component  Retention Area External  Units Component  Retention Area External Units
Dead Vol / Air 0.233 57.4935 0.0000 Dead Vo! / Air 0.200 8952720 0.0000
Ambient H20 0.400 3.0510 0.0000 Ethylene Oxide 0.583 1.1356  0.1109 ppm
Ethylene Oxide 0616 179.8290 52.9559 ppm )
896.4075 0.1108
240.1735 52.9559

128.000

0 0000/

0 1108vpom



Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column;
Carrier;
Temp. prog:
Components:
Data file:
Sample:
Operator:

ECSi

Steris Isornedix - Waukegan
Run#2Aer

05/16/2008 13:01.05

Direct Injection

CHANNEL 1 - FID

1% SP-1000, Carbopack B
HELIUM

oto-100.tem

ETO1-100.CPT
1SterisWaukegan2-Aer09.CHR (c:\peak359)
Catalytic Oxidizer Inlet

D. Kremer

Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:
Sample:
Operator:

ECSi

Steris Isomedix - Waukegan
Runit2Aer

05/16/2008 13:01.06

Direct Injection

CHANNEL 2 - PID

1% SP-1000, Carbopack B
HELIUM

eto-100.tem
ETOZ2-100.CPT
2SterisWaukegan2-Aer09.CHR (c:\peak359}
Catalytic Oxidizer Outiet

D. Kremer

-25 800 268,000 +12.800
o — iniks C — - et e
: R_)
end Vol / A !:;;-—aumm 000w DomiVabiac | T T T T T astswmmo
| -
Amtient H2Q 28180/0.418 © 0000/
Efhysane Omos H“"_:-— 185 A2200.03 8 tmeppm  CYTene Oxide ,"1 064700800
Acataideityde 4.807040 TN
coz £.5250/0.851
Component  Retention Area External  Units Component Retention Area External Units
Dead Vol / Air 0.233 59.3850 0.0000 Dead Vol / Air 0.200 7545950 0.0000
Ambient H20 0.416 2.8180 0.0000 Ethylene Oxide 0.600 0.8470  0.0925 ppm
Ethylene Oxide 0633 165.6220 48.8266 ppm Acetaldehyde 0.733 48070 0.0000
coz 0.883 0.5250  0.0000
227.8250 4B.8266
760.8740  0.0925

128.000

00000/

0.0925/ppm

0 OO0

0 0000/




Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:
Sample:

QOperator.

25.800

ECSi

Steris Isomedix - Waukegan
Run#2Aer

05/16/2008 13:06:02

Direct Injection

CHANNEL 1 -FID

1% SP-1000, Carbopack B
HELIUM

eto-100.tem

ETO1-100.CPT
1SterisWaukegan2-Aer10.CHR (c\peak359)
Catalytic Oxidizer Inlet

. D. Kremer

e Extemalimnits
Dt Viok / Al J':_'_—_‘,'_) 50 88350 118 0,000
Ambiant H2O |{3M25&1l00 T-000Q/
Etiylenss Cide HF‘::-— 154.022000.816 45 40684ppm
Component  Retention Area External  Units

Dead Vol / Air 0.216 56.8835 0.0000
Ambient H20 0.400 3.0625 0.0000
Ethylene Oxide 0616 154.0220 454068 ppm

213.9680 454068

Lab name: ECSi
Client: Steris Isomedix - Waukegan
Client ID: Run#2Aer
Analysis date: 05/16/2008 13:06:02
Method: Direct Injection
Description; CHANNEL 2 - PID
Column; 1% SP-1000, Carbopack B
Carrier; HELIUM
Temp. prog. eto-100.tem
Components: ETO2-100.CPT
Data file: 2SterisWaukegan2-Aer10.CHR (c:\peak359)
Sample: Catalytic Oxidizer Outiet
Operator: D. Kremer
. -25.600
Dot Vol £ Al i‘ - ;“'/—— 867 9TID0. 153
//
Effryare Owae 185400 588
Component  Retention Area External  Units
Dead Vol / Air 0.183 8679730 0.0000
Ethylene Oxide 0.566 1.6640 0.1625 ppm
869.6370 0.1625

0.0c00/

0.1625/ppm




Lab name:
Client;

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:
Sample:

Operator.

ECSi

Steris Isomedix - Waukegan
Run#2Aer

05/16/2008 13:11:11

Direct injection

CHANNEL 1 - FID

1% SP-1000, Carbopack B
HELIUM

eto-100.tem

ETO1-100.CPT
1SterisWaukegan2-Aer11.CHR (c:\peak359)
Catalytic Oxidizer Inlet

: D. Kremer

Companent ] Extamatiinty
Dend VYol ! At g—-m.mmzm 0.00004
-
Amblent H2C 3.3210/0.400 0.0000/
Ethylana Chade I\::::_:- 185.1730/0.616 43 0042/ppm
Component  Retention Arga Externat  Units
Dead Vol / Air 0,216 60.8270 0.0000
Ambient H2QO 0.400 33210  0.0000
Ethylene Oxide 0616 165.1730 48.6942 ppm
229.3210 48.6942

Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:

ECSi

Steris Isomedix - Waukegan
Rund#2Aer

05/16/2008 13:11:11

Direct Injection

CHANNEL 2 - PID

Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Compenents: ETO2-100.CPT
Data file: 2SterisWaukegan2-Aer11.CHR (c:\peak359)
Sample: Catalytic Oxidizer Qutiet
Operator: D. Kremer
-25.900 258000
< —‘] e e e —_ _ ExternaiUnets
Deadt Vol / Alr _‘_—;’;;‘:? 782 8910/m,103 0.0000s
Ethylene Cxice u/now.sw 0 0751/ppm
Component Retention Area External  Units
Dead Vol / Air 0.183 752.8910 0.0000
Ethylene Oxide 0.566 0.7680 0.0751 ppm
7536600 0.0751



APPENDIX D

Run #3 Chromatograms

D-1

LCSi



Lab name:
Client;

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:
Sample;
Operator:

-25.600
Component

Dead Vol # Air

Ambient H20

Ethylna Oxide

Component

Dead Vol / Air
Ambient H20

Ethylene Oxide

ECSIi Lab name: ECSi
Steris Isomedix - Waukegan Client: Steris Isomedix - Waukegan
Run#3Aer Client ID: Rundf3Aer
05/16/2008 13:21:02 Analysis date: 05/16/2008 13:21:02
Direct Injection Method: Direct Injection
CHANNEL 1 - FID Description: CHANNEL 2 - PID
1% SP-1000, Carbopack B Column; 1% SP-1000, Carbopack B
HELIUM Camier: HELIUM
eto-100.tem Temp. prog: eto-100.tem
ETO1-100.CPT Components: ETO2-100.CPT
1SterisWaukegan3-Aer01.CHR (c\peak359) Data file: 2SterisWaukegan3-Aer01.CHR (c:\peak359)
Catalytic Oxidizer Inlet Sample: Catalytic Oxidizer Outlet
D. Kremer Operator. D. Kremer
55.000 25,500
—— — Units = ¥ P p— ——— = — -
] ]
b . seon2te o.0000¢ Dead Vol / Alr h—'“‘:’_:y- 862.200000.183
-
FWDICMOO 0.0000/
:"-:::__:} 180 5aA0GLAT — 113067563
Retention Area External  Units Component Retention Area External Units
0.216 66.6340  0.0000 Dead Vol / Air 0.183 8623090 0.0000
0.400 39540 0.0000 Ethylena Oxide 0.583 11305  0.1104 ppm
0616 180.5880 53.2387 ppm
863.4395 0.1104
2511760 53.2387

00000

0.1104/ppm



. 0000/

0.1003/ppm

0.0000/

Lab name: ECSi Lab name: ECSi
Client: Steris 1somedix - VWaukegan Client: Steris Isomedix - Waukegan
Client ID: Run#3Aer Client 1D: Run#3Aer
Analysis date: 05/16/2008 13:26:01 Analysis date: 05/16/2008 13:26:01
Method: Direct Injection Method: Direct Injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% $P-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carvier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: ETO1-100.CPT Components: ETO2-100.CPT
Data file: 1SterisWaukegan3-Aer02.CHR (c:\peak359) Data file: 2SterisWaukegan3-Aer02.CHR {c\peak359)
Sample: Catalytic Oxidizer Inlet Sample: Catalytic Oxidizer Outlet
Operator: D. Kremer Operatar: 0. Kremer
-25.600 258.000 -25.000 256.000
Companent .____'._. —_— Ints  C. T e o e -
Duaad Vol A .;-:_3:'-- 57 40700233 1.6000/ Ommavairar -*———-;:;_/;7 poasosom1ge
Ambient H26 [3 543000.400 a.c000r / ’
Ethytene Dodd ;\‘::_‘ T 17018000616 50 70apem  CTYARe (08 o270 583
s
: ooz J1992m,900
Component  Retention Area External  Unils Component  Retention Area Externat  Units
Dead Vol / Air 0.233 57.4070  0.0000 Dead Vol / Air 0183 804.8080 0.0000
Ambient H2O 0.400 3.5430 0.0000 Ethylene Oxide 0.583 1.0270  0.1003 ppm
Ethylene Oxide 0.616 170.1800 50.1703 ppm co2 0.900 1.8820 0.0000
2311300 50.1703 907.8270  0.1003



Lab name: ECSi
Client: Steris Isomedix - Waukegan
Client ID; Run#3Aer
Analysis date: 05/16/2008 13:31:19
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: ETO1-100.CPT
Data file: 1SterisWaukegan3-Aer03.CHR (c\peak359)
Sample: Catalytic Oxidizer Inlet
Operator: D. Kremer
-25.800 258,000
Companent i ExterrsadUnis
Deadt Vol  Ar [ sTeuson 210 0.00000
Ambient H20 ‘4055&0400 00000/
Ettrytana Crvide S— 161,930 815 47,736 11pprn
Component  Retention Area External  Units
Dead Vol / Air 0.216 57.6450 0.0000
Ambient H20 0.400 40555  0.0000
Ethytene Oxide 0618 1619230 47.7361 ppm
223.6235 47.7361

Lab name: ECSi
Client: Steris Isomedix - Waukegan
Client ID: Run#3Aer
Analysis date: 05/16/2008 13.31:18
Methed: Direct injection
Description;: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: ETO2-100.CPT
Data file: 2SterisWaukegan3-AerQ3.CHR (c\peak359)
Sample: Catalytic Oxidizer Outlet
Operator: D. Kremer
-25. 800 258.000
C T — e _ — s en —ao Etemaiina
Dead Vol / Al — —"::7 837, 23550183 00000
L~
Ettrytans Oucle + 0.0790:0.508 O D07 ippoen
Component Retention Area External Units
Dead Vol / Air 0.183 837.3355 0.0000
Ethylene Oxide 0.566 0.0790  0.0077 ppm
837.4145 0.0077




0.0000/

0.0791/ppm

Lab name: ECSi Lab name: ECSi
Client: Steris lsomedix - Waukegan Client: Steris isomedix - Waukegan
Client ID: Run#3Aer Client ID: Run#3Aer
Analysis date: 05/16/2008 13;36:02 Analysis date: 05/16/2008 13:36:02
Method: Direct Injection Method: Direct Injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: ETO1-100.CPT Components: ETO2-100.CPT
Data file: 1SterisWaukegan3-Aer04,.CHR (c:\peak359) Data file: 2SterisWaukegan3-Aer04.CHR (c:\peak359)
Sample: Catalytic Oxidizer inlet Sample: Catalytic Oxidizer Qutiet
Operator: D. Kremer Operator: D. Kremer
- -25.800 258000 vas -25.800 258,000
Doad Vol £ Ar '>-— 56,521 00023 o oopo Demc vobs e i :;-'_’> £87.11900.200
Amisant H20 [2.87350.400 0 Q00 ’
Ethylens Oxide I\‘:—_:, 162.0055/0.616 47 oSStuppm TR Crkde anean sk
I I S
Component  Retention Area External  Units Component Retention Area External Units
Dead Vol / Air 0.233 56.5210  0.0000 Dead Vol / Air 0.200 887.1160  0.0000
Ambient H20 0.400 28735 0.0000 Ethylene Oxide 0.583 0.8100 0.0791 ppm
Ethylene Oxide 0.616 162.6655 47.9550 ppm
887.9260 0.0791
222.06800 47.9550




Lab name: ECSi Lab name: ECSi
Client: Steris Isomedix - Waukegan Client: Steris 1somedix - Waukegan
Client ID; Run#3Aer Client ID: Run#3Aer
Analysis date: 05/16/2008 13:41.01 Analysis date: 05/16/2008 13:41:01
Method: Direct Injection Method: Direct injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier; HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: ETO1-100.CPT Components: ETO2-100.CPT
Data fite: 1Steriswaukegan3-Aer05.CHR (c:\peak359) Data file: 2SterisWaukegan3-Aer(5.CHR (c:\peak359)
Sample: Catalytic Oxidizer Inlet Sample: Catalytic Oxidizer Outlet
Operator: O. Kremer Operator: D. Kremer
-25.600 258.000 -25.600 258.000
& e l [ ExtarnabUnits. & J e o - - Ertemaitint
Dead Val } Air ':_‘*___-;:-— 57.33350.18 0.0000 Dena Vol 1A '—_—-“___'__:—_—“; 243780018 - aoacr
{ -
H ’
Amblant H20 412050400 0. D000
Ethylens Oxida !“—*‘_—:_:_ 166.9265/0.616 49.2112/ppm Ettrenis Oxide 1.54300.583 0. 1507 ppm
r
Component  Retention Area External  Units Component Retention Area External Units
Dead Vol / Air 0.216 §7.3335 0.0000 Dead Vol / Air 0.183 8243780 0.0000
Ambient H20 0.400 41305 0.0000 Ethylene Oxide 0.583 1.5430  0.1507 ppm
Ethylene Oxide 0616 166.9265 49.2112 ppm
8259210  0.1507
228.3905 482112



Lab name: ECSi Lab name: ECSi
Client: Steris Isomedix - Waukegan Client: Steris Isomedix - Waukegan
Client ID: Rurd#3Aer Client ID: Run#3Aer
Analysis date: 056/16/2008 13:46:48 Analysis date: 05/16/2008 13:46:48
Method: Direct Injection Method: Direct Injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: ETO1-100.CPT Components: ETO2-100.CPT
Data file: 1SterisWaukegan3-Aer06.CHR (c:\peak359) Data file: 2SterisWaukegan3-Aer(8.CHR (c:\peak359)
Sample: Catalytic Oxidizer Inlet Sample: Catalytic Oxidizer Outlet
Operater: D. Kremer Operator: D. Kremer
-25.800 258,000 -25.000
Coampotett e e e o o ——— e o ity G ’_j _— —_— - [
Dand Vol I A L:-—_,—.-— 0279050233 0.0000¢ Daed Vol A *"_"'“_";-;,-ns.mmm
i -
Amtiert H2O 3.1ES0/0.A10 0.0030/
E e tL\_"‘“*:- 165 8870/ 533 48,0047, o Gl 285500583
thylene i, = ! e
Component  Retention Area External  Units Component Retention Area External Linits
Dead Vol / Air 0.233 62.7995  0.0000 Dead Vol / Air 0.200 786.6280 0.0000
Ambient H20 0.416 31950  0.0000 Ethylene Oxide 0.583 25550  0.2495 ppm
Ethylene Oxide 0.633 165.8870 48.9047 ppm
789.1830 0.2495
231.8815 48.9047

0 0000/

0.2495ppm




Lab name: ECSi Lab name: ECSi
Client: Steris Isomedix - Waukegan Client: Steris Isomedix - Waukegan
Client ID: Run#3Aer Client ID: Rundt3Aer
Analysis date: 05/16/2008 13:51:21 Analysis date: 05/16/2008 13.51:21
Methed: Direct Injection Method: Direct Injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Camier; HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: sto-100.tem
Components: ETO1-100.CPT Componenis: ET02-100.CPT
Data file: 1SterisWaukegan3-Aer07.CHR (c:\peak359) Data file: 2SterisWaukegan3-Aer07.CHR (c:\peak359)
Sample: Catalytic Oxidizer Inlet Sample: Catalytic Oxidizer Outlet
Operator: D. Kremer Operator: D. Kremer
-25.800 2538.000 25000 250000
Component ’_____I___'_____“____ e [ e e et e _ExtarnaiUnits
i B =
Oroact Vel £ R i>-ﬁ_35m_233 5000 Dwed Yol / Air //_, 900.1170/0 183 0 D000/
Amb H2O 2884000 400 0 090/
Ettyiane Oride r\"":_‘} 16237000618 49, 102710pm TS O £.8900.583 0 0008/pem
i~
Component  Retention Area External  Units Component Retention Area External Units
Dead Vol / Air 0.233 57.3580  0.0000 Dead Vol / Air 0.183 800.1170  0.0000
Ambient H2O 0.400 2.6840 0.0000 Ethylene Oxide 0.583 0.8900 0.0869 ppm
Ethylene Oxide 0616 163.3700 48.1627 ppm
801.0070  0.0869
223.4120 48.1627




Lab name: ECSi
Client: Steris Isomedix - Waukegan
Client ID: Run#3Aer
Analysis date: 05/16/2008 13:56:01
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: ETO1-100.CPT
Data file: 1SterisWaukegan3-Aer08.CHR (c/\peak359)
Sample: Catalytic Oxidizer Inlet
Operator: D. Kremer

25.000 256.000
Component t _— Extaraliinits
Dead Vol { Ar l:'::;—- 54 48750233 0.0000/
Ambient +H20 274504 418 0 D000
S—
Ettyiene Ovide | 1B2ATEONSES 47 81047ppm
Component  Retention Area External  Units
Dead Vol / Air 0.233 54.4875  0.0000
Ambient H20 0.418 27490  0.0000
Ethylene Oxide 0633 162.1750 47.8104 ppm
219.4115 47.8104

Lab name: ECSi
Client. Steris Isomedix - Waukegan
Client ID: Run#3Aer
Analysis date: 05/16/2008 13:56:01
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: ETO2-100.CPT
Data file: 2SterisWaukegan3-Aer08.CHR (c:\peak359)
Sample: Catalytic Oxidizer Outlet
Operator; D. Kremer
25 800
Camponent R I o e
Dead Vol / Air ::)—_H_/—:;'_,mmsnm
P
Elfrlene Oxide [(MTMM
coz lo.a7200 883
Component Retention Area External Units
Dead Vol / Air 0.200 836.9715  0.0000
Ethylene Oxide 0.600 0.8170  0.0798 ppm
co2 0.883 0.8720  0.0000
838.6605 0.0798

0 079&/ppm

0 0000/




Lab name: ECSi Lab name: ECSi
Client: Steris Isomedix - Waukegan Client. Steris Isomedix - Waukegan
Client ID: Run#3Aer Client 1D Run#3Aer
Analysis date: 05/16/2008 14:01:20 Analysis date: 05/18/2008 14:01:20
Method: Direct injection Method: Direct Injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: ETO1-100.CPT Components: ETO2-100.CPT
Data file: 1SterisWaukegan3-Aer09.CHR (c:\peak359) Data file: 2SterisWaukegan3-Aer09.CHR (c:\peak359)
Sample: Catalytic Oxidizer inlet Sample: Catalytic Oxidizer Qutlet
Operator: D. Kremer Operator: D. Kremer
- -25.600 258.000 o 25.600
! e
Owad Vol / Al l’,‘:—-» 65.5580/0:233 0.0000¢ Dema Vot Aie /:‘:: 802.632040.206
Ambient H20 A.T040/0. 400 0.0000/ '
Ethytene Oxide I T 18605700618 47.1880/ppm Ethylens Oxide 112350.583
|
I
Compenent Retention Area External  Units Component Retention Area External Units
Dead Vol / Air 0.233 £6.558C 0.0000 Dead Vol 7 Air 0.200 902.0320 0.0000
Ambient H20 0.400 3.1040 00000 Ethylene Oxide 0.583 1.1235  0.1097 ppm
Ethylene Oxide 0.616 160.0570 47.1860 ppm
903.1585  0.1097
218.7190 47.1860




Lab name: ECSi
Client: Steris Isomedix - Waukegan
Client ID: Run#3Aer
Analysis date: 05/16/2008 14:07:02
Method: Direct Injection
Description: CHANNEL 1 - FID

Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:

ECSi

Steris Isomedix - Waukegan
Rur#3Aer

05/16/2008 14:07:02

Direct Injection

CHANNEL 2 - PID

Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier; HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: sto-100.tem
Components. ETO1-100.CPT Compenents: ETO2-100.CPT
Data file: 1SterisWaukegan3-Aert0.CHR (c:\peak359) Data file: 2SterisWaukegan3-Aer10.CHR (c:\peak359)
Sample: Catalytic Oxidizer Inlet Sample: Catalytic Oxidizer Outiet
Operator: D. Kremer Operator: D. Kremer

C 1 - _ ints  Comp X —_ — _ e A nes
L r::}_____

Detd Vol / Air T 5733150233 0.0000¢ Dead Vol Ar ,_W Be0-15250 200 00000/
r e

Ambient H20 3203040400 0.0000¢ //

Ethylene Oxide T e zmensn saorisppm et Oide [ o7Eons0 0 a7e0em
( co2 | £.7060/.853 0 0000/

bt e ! S
Component  Retention Area External  Units Component  Retention Area External Units

Dead Vol / Air 0.233 57.3315 0.0000 Dead Vol / Air 0.200 860.1525 0.0000

Ambient H20 0.400 3.2030 0.0000 Ethylene Oxide 0.600 0.7990 0.0780 ppm

Ethylene Oxide 0.633 149.2800 44.0115 ppm co2 0.883 1.7060  0.0000

2099135 440115 862.6575 0.0780




Lab name: ECSi Lab name: ECSi
Client: Steris Isomedix - Waukegan Client. Steris Isomedix - Waukegan
Client ID: Run#3Aer Client ID: Run#3Aer
Analysis date: 05/16/2008 14:11:55 Analysis date: 05/16/2008 14:11:55
Method: Direct Injection Method: Direct Injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: ETO1-100.CPT Components: ETO2-100.CPT
Data file: 1SterisWaukegan3-Aer11.CHR (c:\peak359) Data file: 25terisWaukegan3-Aer11.CHR (c\peak359)
Sample: Catalytic Oxidizer Iniet Sample: Catalytic Oxidizer Qutlet
Operator: D. Kremer Operator: D. Kremer
i ——— L~ . —_ e e I
| |
N Do Vol 2 A T T e 554.7490/0.163 0. 00O/
e Vol [ A I~ 6250850273 o000/ e
(_> //_
Ambient H2O |2.0700ID4DO 0.0000/
|
Ethylens Oxide }‘"—/—::_;' 160 472000 818 47.308ppe
Component  Retention Area External  Units Component Retention Area External Unils
Dead Vol / Air 0.233 62.5085 0.0000 Dead Vol / Air 0.183 551.7490 0.0000
Ambient H20 0.400 2.6700 0.0000
Ethylene Oxide 0616 1604720 47.3083 ppm 551.7490 0.0000
225.6505 47.3083



Lab name: ECSi Lab name: ECSi
Client: Steris Isomedix - Waukegan Client: Steris Isomedix - Waukegan
Client I0: Run#3Aer Ctient ID): Run#3Aer
Analysis date; 05/16/2008 14:17:10 Analysis date: 05/16/2008 14:17:10
Method: Direct injection Method: Direct Injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Camier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: ETO1-100.CPT Components: ETO2-100.CPT
Data file: 1SterisWaukegan3-Aer12.CHR (c:\peak355) Data file: 2SterisWaukegan3-Aert2.CHR (c:\peak359)
Sample: Catalytic Oxidizer Inlet Sample: Catalytic Oxidizer Qutlet
Operator: D. Kremer Operator: D. Kremer
25 800 250,000 25,0800 250.000
[~ M s O j‘- — —— e e = _  _. Extemaltmes
s v he b . n 20050253 1 o0 Dasgvoife [ = - —= &87 9100/0.183 0.0000¢
r //7
Amblent H2O 2005540 400 0.000%¢ /
Eitytene Gre J“‘T:__‘:;:— 158.00800018. 45, 80530pm Ettrylene Oxide 1.2440/0.583 0.1215ppm
[ T I S, ,
Component  Retention Area External  Units Component  Retention Area External Units
Dead Vol / Air 0.233 56.2095 0.0000 Dead Vol / Air 0183 887.9100  0.0000
Ambieni H20 0.400 29055 0.0000 Ethylene Oxide 0.583 1.2440  0.1215 ppm
Ethylena Oxide 0.616 158.0880 466055 ppm
889.1540 0.1215
217.2030 46.6055




APPENDIX E

Field Data and Calculation Worksheets

LCSi



ENVIRONMENTAL COMPLIANCE SOLUTIONS, iNC.

Ethylene Oxide Mass Emissions Data and Calculations

STERIS Isomedix Services - Waukegan, lllinois - May 15, 2008
Anguil Catalytic Oxidizer - Aeration

DeltaP  SqRtDeltaP Temp (F) ppm EtO stack ID = 40 in.
Run #1 stack area = 8.73 sq. ft.
0.25 0.5000 182 0.20 press = 29.30 in. Hg
0.25 0.5000 183 0.08 Tstd = 528 deg R
0.25 0.5000 186 0.13 Pstd = 2992 in Hg
0.25 0.5000 202 0.17 Cp= .99
0.25 0.5000 192 017 Kp = 8549
0.25 0.5000 210 0.05
0.25 0.5000 186 0.12 Velocity = 375 ft/'sec
0.25 0.5000 210 0.01 Flow = 15031 dscfm
0.25 0.5000 184 0.10
0.25 0.5000 193 0.14 MWeto = 44.05
0.25 0.5000 201 0.04 MolVol = 385.32
0.25 0.5000 186 0.10 ppmv/ft3 = 1000000
Run #2
0.25 0.5000 2086 0.06 EtO Mass Flow =  0.000155 Ibs/min
0.25 0.5000 182 0.12 EtO Mass Flow =  0.009310 Ibs/hr
0.25 0.5000 190 0.13
0.25 0.5000 186 0.05 min/cycle = 60
0.25 0.5000 190 0.06 cyclesiyr = 8760
0.25 0.5000 211 0.09
0.25 0.5000 189 0.07 EtO Mass Flow = 81.56 Ibs/year
0.25 0.5000 208 0.11
0.25 0.5000 179 0.09
0.25 0.5000 210 0.16
0.25 0.5000 189 0.07
0.25 0.5000 188 0.07
Run #3
0.25 0.5000 205 0.11
0.25 0.5000 179 0.10
0.25 0.5000 207 0.01
0.25 0.5000 183 0.08
0.25 0.5000 206 0.15
0.25 0.5000 213 0.25
0.25 0.5000 185 0.09
0.25 0.5000 205 0.08
0.25 0.5000 184 0.11
0.25 0.5000 200 0.08
0.25 0.5000 199 0.01
0.25 0.5000 188 0.12
Average =
0.25 0.5000 194.4 0.0994

= 654 degR



ETHYLENE OXIDE SOURCE TEST/CALIBRATION DATA

Client; /S'\ e“\‘ﬂ 15

e <« wavkeagn, T L

Ca\n

Source Tested: Ar'\gU\

\.5\'(6 OanAzee

Date._ & / }éo/%

PRE CALIBRATION

Calibration Gas 1.10 10.1 100 1000 10080
Conc. (ppmv) ppmEtO |  ppm ppm ppm ppm
EtO EtO Eto EtO
Ilet | Area Counts#1 | S 0% 327 |=&H
(FID) | AreaCounts#2 |2 L{{ |3U4.) '%Cq
Average Area |3 <7 | 4. %q 7SN
Audit Standard (48.8 ppmv) Resué <D \)5
Calibration Gas 1.10 10.1 100 D N
Conc. (ppmv) pPPmELO | ppm ppm
EtO EtO
Outiet | AreaCounts#1 | N A | IID [|A4H
PID) | Areacaunts#2 [}N.5 |10 7 [io=D
wergervea | 10 110G 1JOR0] -t/
Audit Standard (48.8 ppmv) Restﬁ L\% = \/\
Run #1 Run #2 Run #3
IS 2% \38 Pt 2XA.3O EtO Usage (Ibshyr):  ——
ﬁ‘&z} R8T 3R Vg %HO: R Cycles Per Week: —_
POST CALIBRATION
Calibration Gas 1.10 10.1 100 1000 10080
Conc. (ppmv) ppm EtO ppm ppm ppm ppm
EtO EtQ EtO EtO
Infet Area Counts #1 /
(FID) | Area Counts #2 /] i
Average Area L //7(\\ Y
Audit Standard (48.8 ppmv) Resgit | UQh < | Y
Calibration Gas 1.10 10.1 100 ~N——
Caonc. (ppmv) ppm EtO ppm ppm
EtO EtQ
Outlet Area Counts #1 /
(PID) | Area Counts #2 -/
Average Area / s e V4
Audit Standard (48.8 ppmv) Re{ult U S ‘)f

NS

ECSi
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APPENDIX F

Gas Certifications

F-1



CERTIFIED WORKING CLASS |}
Single-Certified Calibration Standard

Scott Specialty Gases

0C CAJON BLVD., SAN BERNARDINO, CA 92411 Phone: 909-887-2571 Fax: 209-887-0549 : §

CERTIFICATE OF ACCURACY: Certified Working Class Calibration Standard

Product information Customer i
Project No.: 02-57164-001 :
Item Neo.: 02020001310TCL ENVIROMENTAL COMPLIANCE SOLUTIONS | :
P.O. No.: M/C L.COSTELLO 16305 SALIDA DEL SOL :

BAMONA, CA 92065
Cylinder Number: CAL4448
Cylinder Size: CL
Certification Date: 26Mar2008

CERTIFIED CONCENTRATION ‘

Concentration Accuracy S
Component Name {Moles) {(+/-%) i
ETHYLENE OXIDE 1.10 PPM 5
NITROGEN BALANCE

TRACEABILITY

Traceable To

Scott Reference Standard

APPROVED BY: fW\ DATE: ?"’ Z >0 7

Page T of 2




R el

CERTIFIED WORKING CLASS

Single-Certified Calibration Standard

| Scott Specialty Gases

500 CAJON BLVD., SAN BERNARDINO, CA 92411 Phone: 909-887-2571 Fax: 909-887-0549

CERTIFICATE OF ACCURACY: Certified Working Class Calibration Standard

i
i

§
%}
-
®
?
§
5
1
2

Product Information Customer

Project No.: 02-57164-003
: dtem No.: 02020001320TCL ENVIROMENTAL COMPLIANCE SOLUTIONS |
{ P.O. No.: M/C L.COSTELLO 16305 SALIDA DEL SOL

RAMONA, CA 92065
Cylinder Number: CLM003232 N
Cylinder Size: CL
Certification Date: 26Mar2008

CERTIFIED CONCENTRATION

Concentration Accuracy
Component Name {Moles} {+/-%)
ETHYLENE OXIDE 10.1 PPM 5
NITROGEN BALANCE

TRACEABILITY

Traceable To

Scott Reference Standard

N e eana [a— eov e e
Lot R N 2 B e b A T BT e L S AR R A )

e

RN

" e Lt

w e e

APPROVED BY: DATE:

#T/LT %"‘ Zé — é}

MT

Page 1 of 2
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. ¥ Single-Certified Calibration Standard ;Ef
Scott Specialty Gases g
00 CAJON BLVD., SAN BERNARDINO, CA 92411 Phone: 909-887-2571 Fax: 909-887-0549 ‘e
CERTIFICATE OF ACCURACY: Certified Working Class Calibration Standard 5@
Product Information Customer B
Project No.. 02-57164-004 N
ltem No.: 02020001330TCL ENVIROMENTAL COMPLIANCE SOLUTIONS | H
P.0. No.: M/C L.COSTELLO 16305 SALIDA DEL SOL £
RAMONA, CA 92065
Cylinder Number: CLMO11385 :
Cylinder Size: CL »
Certitication Date: 24Mar2008 £
Expiration Date: 24Mar2010 =
CERTIFIED CONCENTRATION
Concentration Accuracy i
Component Name {Moles) ‘ (+/-%)
ETHYLENE OXIDE 100, PPM 5 i
NITROGEN BALANCE
TRACEABILITY
Traceable To
Scott Reference Standard
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CERTIFIED WORKING CLASS

£

: TE

. Single-Certified Calibration Standard VB

Scott Specialty Gases | i

' 500 CAJON BLVD., SAN BERNARDINO, CA 92411 Phone: 909-887-2571 Fax: 909-887-0549 ’:é

H L

: i

i - ge . “ “ s

§| CERTIFICATE OF ACCURACY: Certified Working Class Calibration Standard gE

> i

Product information Customer ¥

B | Project No.: 02-57164-005 ) R

k| Item No.: 02020001340TCL ENVIROMENTAL COMPLIANCE SOLUTIONS | 5

gt P.O. No.: M/C L.COSTELLO 16305 SALIDA DEL SOL g

i RAMONA, CA 92065

| Cylinder Number: CLM002810 L

1 Cylinder Size: CL F

H{ Certification Date: 24Mar2008 3

51 Expiration Date;: 24Mar2010 ’

#i CERTIFIED CONCENTRATION

i Concentration Accuracy

B] Component Name (Moles) : {+/-%) 5
ETHYLENE OXIDE 1,000.  PPM 5

] NITROGEN BALANCE B

{1 TRACEABILITY

% : Traceable To

;,i Scott Reference Standard N

§:

B

b

E

g

é
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CERTIFIED WORKING CLASS |

Single-Certified Calibration Standard

Scott Specialty Gases

0 CAJON BLVD., SAN BERNARDINQO, CA 92411 Phone: 908-8B7-2571 Fax: 8039-887-0549

CERTIFICATE OF ACCURACY: Certified Working Class Calibration Standard

Product Information Customer

Project No.: 02-67164-006

item No.: 02020001340TCL ENVIROMENTAL COMPLIANCE SORUTIONS |
P.O. No.: M/C L.COSTELLD 1686305 SALIDA DEL SOL

RAMONA, CA 92065
Cylinder Number: CLMOO5787
Cylinder Sjze: CL
Certification Date: 24Mar2008
Expiration Date: 24Mar2010

CERTIFIED CONCENTRATION

Concentration Accuracy
Component Name {Moles) : {+/-%)
ETHYLENE OXIDE 10.080. PPM 5 -
NITROGEN BALANCE

TRACEABILITY

Traceable To

Scott Reference Standard

APPROVED BY: % W? d DATE: 312([/0?
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CERTIFICATE OF ANALYSIS

. . . . 3
Customer Name:  Environmental Compliance Solution Cylinder Number: SA25925 d
Stock or Analyzer Tag Number: N/A Product Class: Certified Standard
Customer Relerence: Verbal- Dan Cylinder - Contents': 28 CF @ 2000 PSI ¢ i
MESA Reference: 104448 Cylinder-CGA: AQQ06-HP-BR/350 i
Date of Certification: 312472008 Analysis Method: GC-TCD/FID b
Recommended Shelf Life: 2 Years Preparation Method:  Gravimetric o
i
Component Requested Reported v
. 2 . 13 x E
Concentration Concentration :
Ethylene Oxide 50 ppm 48.8 ppm £
Nitrogen Balance Balance Lo
F
gl
bW
E
-
i
\__——/ ] E
Authorized Signature:— 3
:
1. ‘The Gill pressure shown on the COA is as originally quoted. The fill pressure measured by the customer may differ [rom the [ill b
pressure originally quoted due (o temperatuee effects. compressibility of the individual components when blended together i the
cylinder. gauge accuracy or reduction in content volume vefore shipping as a result of samples withdrawn lor laboratory QU necessan
1o ensure product guatity. g
2. Unless otherwise stated. concentrations are given in molar units. i
3. Vapor pressure mixes are blended at a sufficiently low pressure so as (0 eliminate phase separation under most low temperatury £ 3
conditions encountered during transport or storage. However, it is generally recommended that cylinders containing vapor pressure g4
restricted mines be placed on the floor in a horizontal position and rolled back and forth to improve homogenetly of the gas phise i
mixlure before being put into service, R
Analytical Gas Standards are prepared and analyzed using combinations of NIST traccable weights, SRM's provided by NN or E :
internal gas standards that have been veritied for accuracy using procedures published by the US-EPA. Purc gasus arc analyzed wnd I
certified for purity using minor compenent Analytical Gas Standards prepared according to the methods specified above Balanees arc E
calibrated (o NIST test weights covered by NIST test number 822/256175/96. Reference Certification #73: 163/W . 830/N and 2280 i
Calibration methods are in conformance with MIL-STD 435662A. i
¥a

MESA Specialty Gares & Equipment

division of MESA International Technologies. lac.
3619 Pendletun Avenuc. Svite C ¢ Santa Ana, California 92704 ¢ LiSA
TEL: TI4-434-7T102 ¢ FAX: 714-434-8006 ¢ E-mail: mail@mesagas.com
On-line Catalog at www,mesagas.com




APPENDIX G

Catalytic Oxidizer Temperature Data

G-1



CATALYST BED INLET TEMPERATURES
DURING PERFORMANCE TESTING

Catalyst
Bed
Time Inlet
Temperature
(Deg F)

11:16:00 325
14:21:00 325
11:26:00 325
11:31:00 325
11:36:00 325
11:41:00 325
11:46:00 328
11:51:00 325
11:56:00 325
12:01:00 325
12:06:00 325
12:11:00 325
12:16:00 325
12:21:00 328
12:26:00 325
12:31:00 325
12:36:00 324
12:41:.00 325
12:46:00 325
12:51:00 325
12:56:00 325
13:01:00 324
13:06:00 325
13:11:00 325
13:16:00 325
13:21:00 325
13:26:00 324
13:31:00 325
13:38:00 325
13:41:00 325
13:46:00 324
13:51:00 325
13:56:00 324
14:01:00 324
14:08:00 325
14:11:00 324
14:16:00 325
14:21:00 324

May 16, 2008
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